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(I) 



wherein each symbol is as delined in the specification, a pharmacd gically ^^^P^^*^^^^^^ 
comoosition thereof and a pharmaceutical use thereof. The heterocyclic amide compound and a P^"^^'^"^ 
saft^^^^^ of the present invention have superior inhibitory action on chymase group in mammals indus^e 
^hSS^ ^d^ S administered orally or parenterally Therefore, they are useful as chymase -nj^^^^^^^^ 
useSr^eToSvlaxis and treatment of various diseases caused by chymase. such as those caused by angiotensin 11, 



EP 0 940 400 A1 



Description 
Technical Field 



[0001] The present invention relates to a novel heterocyclic amide compound, a pharmacologically acceptable salt 
thereof, a pharmaceutical composition thereof, and a pharmaceutical use thereof More particularly, the present inven- 
tion relates to pyridoneacetamide and pyrimidoneacetamide derivatives useful pharmacologically, diagnostically and for 
the prophylaxis and treatment of diseases, and a pharmacologically acceptable salt thereof. Moreover, the present 
invention relates to a intermediate necessary for the synthesis of the above-mentioned heterocyclic amide compound. 

Background Art 

[0002] Angiotensin II shows physiological activities such as vasopression by strong contraction of blood vessel, stim- 
ulation of aldosterone secretion from adrenal cortex (aldosterone retains sodium), and the like, and is considered to be 
a causative substance or risk factor of diseases such as hypertension, hypercardia, myocardial infarction, arterioscle- 
rosis, diab^c and non-diabetic renal diseases, vascular restenosis after PTCA (percutaneous transluminal coronary 
angioplasty) and the like. 

[0003] It is known that this angiotensin II is generated by cleavage of two amino acid residues from angiotensin I, 
which is a peptide consisting of ten amino acids present in a living body, and that angiotensin converting enzyme (ACE) 
is involved in said deavage. Thus, numerous ACE inhibitors have been developed for the prophylaxis and treatment of 
th above-mentioned diseases. 

[0004] Meanwhile, actions of a chymase group including human heart chymase, human mast cell chymase and 
human cutis chymase. which is one of the subfamilies of serine protease, have been drawing attention in recent years. 
[0005] It has been clarified that chymase is involved in the course of generation, which is independent from ACE. of 
angiotensin II in the conversion of the above-mentioned angiotensin I to angiotensin II (Okunishi et al., Jpn. J. Pharrna- 
col. 1993. 62. p. 207 etc. and others). Also, chymase is known to use. as substrates, numerous physiologically active 
substances such as extracellular matrix, cytokine, substance P. VIP (vasoactive intestinal polypeptide), apoprotein B 
and the like, and known to be responsible for the activation of other proteases such as collagenase (Igakuno avumi 
Miyazaki et al.. 1995, 1 72, p. 559). ' 

[0006] Therefore, chymase inhibitors are expected to become inhibitors of angiotensin II action, as well as agents for 
the prophylaxis and treatment of various diseases caused by chymase, since it inhibits generation of ACE non-depend- 
ent angiotensin II. A patent application drawn to a chymase inhibitor based on these ideas has been alreadv filed 
(W093/25574). ^ 

[0007] The above-mentioned patent application W093/25574 in the name of PFIZER Inc. discloses a series of pep- 
tide compounds which are chymase (inclusive of human heart chymase) inhibitors. However, these compounds are 
peptide compounds which are unsatisfactory In terms of oral absorption, and no pharmacological test data are availa- 
ble. 

[0008] Patent applications filed by ZENECA Inc. (Japanese Patent Unexamined Publication Nos. 286946/1993 
56785/1994 and WO93y21210). J. Med. Chem. 1994. 37. p. 1259. J. Med. Chem. 1994. 37. p. 3090. J. Med. Chem! 
1994, 37. p. 3303, J. Med. Chem. 1994. 37. p 3313. J. Med. Chem. 1995. 38, p 98, J. Med. Chem 1995, 38, p 212 and 
others disclose or report heterocyclic compounds which are human leukocyte elastase inhibitors, and these com- 
pounds are known to selectively inhibit human leukocyte elastase. 

[0009] Patent applications filed by ICI Americans Inc. (now ZENECA inc.) (Japanese Patent Unexamined Publication 
Nos. 45395/1989). J. Am. Chem. Soc.. 1992. 114. p 1854. J. Med. Chem. 1995. 38. p. 76. J. Med. Chem 1995. 38. p. 
3972 and others disclose or report peptide compound having heterocyde. These compounds are also known to selec- 
tively inhibit human leukocyte elastase. 

[0010] It is therefore an object of the present invention to provide novel compounds having superior chymase inhibi- 
tory activity, pharmaceutical compositions thereof and chymase inhibitors. 



Disclosure of the Invention 



[001 1 ] The present inventors have conducted intensive studies in an attempt to achieve the above-mentioned objects, 
and found that, by modifying or converting a part of the structure of the conrpound disclosed by ZENECA Inc. and the 
like, conrpounds can be obtained that inhibit chymase group, inclusive of human heart chymase. with high selectivity, 
without inhibiting other enzymes such as human leukocyte elastase. which exhibit siperior characteristics in absorp^ 
tion. safety and stability in blood, which resulted in the completion of th present invention. 
[001 2] Accordingly, the present invention realtes to a heterocyclic amide compound of the formula (I) 



% 
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R' 

I 



.5 



^ Y O (CH2)n-Y 



» o 



(D 



to 

wherein 

75 R 



_rnn — roNH, — COR^ — C00R\ — C0NH0R\ -C0NHR\ 
is a hydrogen atom, alkyl. — CHO. — CONMj. —^"•T^^^'^.z _mwHrnoR2 
_C0NR^R^' -CONHS02R\ -C0SR\ -OOCOR2. _cOCOOR2, -OpNHCOOR^. 
ZrocONR^W -CSXR1 -S02WR\ -^OaNR^R^' or -SOjE wherein R^ and R^' may be the 
;^,e^dSel;tlnd eac^ is iSependently alkyl. cycloalk^. cydoaiMalkyl. aryl. ary«alkyi. ^eter- 
S^f h^ei^lkyl. heterocycle or hete«x:yclic alkyl. and R^ n«y be the same or d.««rerrt 
S?each is ind'epe^ently a hydrogen atom, alkyl or ar^^ or -^'R "".^Z^^^hT^ 
heterocycle. X is a single bond. -NH-. -O- or -S-. W .s a single bond. -NH-. -NHCO-. 
-NHCOO— or -NHCONH— . and E is a hydroxyl group or ammo; ^ b5 p6 »«i 

r5 b6 r7 Z; be the same or different and each is independently hydrogen atom or alkyl. or one of R^. R arxl 
R .R andR ^^'^/J*^^^, ^^^.k,^,, heteroaryl. h«^^^ 

M ?s^a Sn atom or nitrogen atom, provided that when is a nitrogen atom, R« is void: 



Y is cydoaikyl. aryl or heteroaryl; 



Z 

30 



is a group of the formula (i) 



35 





SO 




(ml 



55 



wherein R« band R^ may be the same or different^ each is 

=?ui anHflikvl heteroaryl heteroarylalkyl halogen, trifluoromethyl. cyano. nrtro. -NR R . 
!i HS^r!^ '-iR'°?3oO^^^ or -COm^'R'°' wherein R^" and R^**" may be 
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the same or different and each is independently hydrogen atom, alkyi, cycloalkyl. cycloaikylalkyi aryi 
arylalkyl, heteroaryl. heteroarylalkyi or trrfluoromethyl. or -NR^Or^o* may in combination form hete^ 
[^y^'®' --S-or -NR^2_^herein R^^ a hydrogen atom. alkyI, cycloalkyl or cycloaiky- 

lalkyi. and a. b. c and d are each a carbon atom or one of them is a nitrogen atom and the rest are 
5 cartx)n atom; and 

n isOorl, 

wherein, of the above-mentioned groups, alkyl. cycloalkyl. cycloaikylalkyi. aryl. arylalkyl. arylalkenyl. heteroaryl heter- 
oarylalkyi. heteroarylalkenyl. heterocyde and heterocyclic alkyl each optionally has a substituent (hereinafter to be 
10 also refen-ed to as compound (I)) 

or a pharmacologically acceptable salt thereof. 

[0013] The present invention also relates to the above-mentioned heterocyclic amide compound of the formula (1) 
wherein Y is an optionally substituted aryl. and a pharmacologically acceptable salt thereof; the above-mentioned het- 
rocyclic amide compound of the formula (I), wherein 2 is a group of the formula (i). and a pharmacologically accepta- 
75 ble salt thereof; and the above-mentioned heterocyclic amide compound of the formula (0. wherein one of R^ and 
R is optionally si4)Stituted aryl and the rest is hydrogen atom, provided that when M is a nitrogen atom R^ is void and 
a pharmacologically acc^Jtable salt thereof. 

[0014] The present invention further relates to a compound of the formula (II) 



20 



25 




r5 



RHN 

O 



Y O (CB2)n-Y 




30 



Wherein each symbol is as defined above (hereinafter to be also referred to as compound (II)). which is useful for the 
synthesis of compound (I). In addition, the present invention relates to a compound of the fbrniula (XXVI) 



35 



40 



R' 

I 

M, 



(CH2)n-Y 



Yo 



pocvi) 



wherein each symbol is as defined above (hereinafter to be also referred to as compound (XXVI). which is useful for the 
synthesis of compound (I) and which has superior chymase inhibitory activity, and a pharmacologically acceptable salt 
45 thereof. 

[001 5] The present invention moreover relates to a pharmaceutical composition containing compound (0 coitpound 
(XXVI) or a pharmacologically acceptable salt thereof, and a pharmacologically acceptable carrier, a pharmaceutical 
use th reof, particularly, to a chymase inhibitor. 

[001 6] The symbols used in the present specification are explained in the following 
so roOIT] Alkyl at R. Ri. r1-, r2 - rIO. r10._ ^ r4 preferably has 1 to 6 carbon atoms and may be linear or branched 
Examples thereof include methyl, ethyl, n-propyl. isopropyl. n-butyl, isobutyl. sec-butyl, tert-butyl. n-pentyl. isopentyl n- 
hexyl and the like. r- / . 

[0018] Cycloalkyl at R'. R''. RI". R'O'. r12 and Y preferably has 3 to 7 carbon atoms and is exemplified Iw cydopropyl 
cydobutyl. cydopentyl. cydohexyl. cydoheptyl and the like. 

55 [0019] CycloalkylalkylatR\R''.Rio.RiO'andRi2hasthesamecydoalkylmoietyasmentionedaboveandfh alkyl 
moiety which preferably has 1 to 3 carbon atoms and which m^ be linear or branched. Examples thereof indude cydo- 
propylmethyl. 2<ydobutylelhyl 3-cylopentylpropyl. cyclohexylmefhyl. 2-cydohexylethyl. cydoheptylmethyl and the like 
[0020] Aryl at R\ R^'. R^ - Rio. rIO. gnd Y is preferably phenyl, naphfhyl or an ortho-fused bicydic groiflj having 8 Id 
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10 cyclic atoms wherein at least one ring is an aromatic ring (e.g., indenyl and the like), and the like. 

[0021 ] AryialkyI at , R^ - R^*^ and R**^* has the same aryl moiety as mentioned above and the alkyi moiety which 

preferably has 1 to 3 carbon atoms and which may be linear or branched. Examples thereof include benzyl, phenethyl. 

3- phenylpropyl, 1-naphthylmethyl. 2-naphthylmethyL 2-(1-naphthyl)ethyl. 2-(2-naphthyl)ethyi, 3-(l-naphthyl)propyi, 3- 
(2-naphthyl)propyl and the like. 

[0022] Arytalkenyi at R^- R^ has the same aryl moiety as mentioned above and the alkenyl nroiety which preferably 
has 2 to 6 carl)on atonrs and which may be linear or branched. Examples thereof include styryl. 3-phenyl-2-propenyl, 

4- phenyl-3-butenyt, 5-phenyl-4-pentenyl, 6-phenyl-5-hexenyl, 3-(1-naphthyl)-2-propenyl, 4-(2-naphthyl)-3-butenyl and 
the like. 

[0023] Heteroaryl at R\ R^\ R^-R^°, R"'^* and Y is preferably a 5 or 6-membered cyclic group having a cariDon atom 
and 1 to 4 hetero atom(s) (oxygen atom, sulfur atom and nitrogen atom), an ortho-fused bicyclic hetero aryl having 8 to 
10 cyclic atoms derived threrefrom, which Is particularly exemplified by benzo derivatives and derivatives obtained by 
fusing propenylene, trimethylene or tetramethylene therewith, a stable N-oxide thereof arxj the like. Examples thereof 
include pynolyl, fury!, thienyl, oxazolyl. isoxazolyl, imidazolyl, thiazolyl, isothiazolyl, pyrazoiyi, triazolyl. tetrazolyl. 1,3.5- 
oxadiazolyl. 1.2,4-oxadia2olyl, 1.2,4-thiadiazolyl. pyridyl. pyranyl. pyrazinyl, pyrimidinyl. pyridazinyl. 1.2,4-triazinyl, 
1,2,3-triazinyl, 1 ,3.5-triazinyl. benzoxazolyl, l>enzothiazolyl, benzoimidazolyl. thianaphtenyl, isothianaphtenyl, benzo- 
furanyi. isobenzofuranyl, chromenyl. isoindolyl. inddyl, indazolyl. isoquinolyl, quinolyl. phthalazinyl, quinoxalinyl. quina- 
zolinyl, cinnolinyl, benzoxazinyl an6 the like. 

[0024] Heteroarylalkyl at R\ R^', R^ - R^° and R^°* has the same heteroaryl moiety as mentioned above and the alkyI 
moiety which preferably has 1 to 3 carbon atonrts and which may be linear or branched. Examples thereof include 2- 
pyrrdylmethyl, 2iDyridylmethyl, 3-pyrldylmethyl. 4-pyridylmethyl. 2-thienylmGthyI, 2-(2-pyrkiyl)ethyl. 2-(3-pyridyOethyl, 

2- (4-pyrinyl)ethyl. 3-(2-pynrolyl)propyl and the like. 

[0025] Heteroarytalkenyl at R^ - R^ has the same heteroaryl moiety as mentioned above and the alkenyl nnoiety which 
preferably has 2 to 6 cart>on atoms and which may be linear or branched. Examples thereof include 2-(2-pyridyl)ethenyl, 

3- (2-pyridyO-2-propenyl, 4-(3-pyridyl)-3-butenyl, 5-(2-pyn'olyl)-4-pentenyl. 6-(2-thienyl)-5-hexenyl and the like. 
[0026] Heterocyde represented by R^ and R^* is a 4 to 6*membered ring having a carbon atom and 1 to 4 hetero 
atom(s) (oxygen atom, sulfur atom and nitrogen atom). Examples thereof indude azetidinyl. pyrrolidinyl, piperidinyl. pip- 
eridino, piperazinyl, morpholinyl, morpholino. thiomorpholinyl, oxothionrx)rpholinyl. dioxothiomorpholinyi. tetrahydro- 
pyranyl, dioxacydohexyl and the like. 

[0027] Heterocyde represented by — NR^R'^ and — NR''°R''°' is a 4 to 6-membered ring having a cartjon atom, at 
least one nitrogen atom arxl optionally other hetero atom (oxygen atom or sulfur atom). Examples thereof Include aze- 
tidinyl. pyrrolidinyl, piperidino, piperazinyl, morpholino, thiomorpholino, oxothionrx)rphoilno, dioxothiomorpholinoandthe 
like. 

[0028] Heterocyclic alkyI at R^ and R^* has tiie same heterocydic moiety as mentioned above for R^ and R"*'. and 
linear or branched alkyI mdety preferably having 1 to 3 carbon atoms. Exanrples tiiereof indude azetidinylethyl, pyrro- 
lidinylpropyl, piperidinylmethyl, piperkjinoethyl, piperazinylethyl, morpholinylpropyl. morpholinomethyl, thiomorpholi- 
nylethyl. oxothiomorphoiinylethyl, dioxothiomorpholinylethyl, tetrahydropyranylpropyl, dioxacyclohexylmetinyl and the 
like. 

[0029] Halogen at R® and R® Is exempllfeid by fluorine, dilorine, bromine and iodine. 

[0030] Of tiie above-mentioned substituents, alkyI, cycloalkyl. cycloalkylatkyl, aryl, arylalkyi, aryialkenyi. heteroaryl. 
heteroarylalkyl. heteroarylalkenyl. heterocyde and heterocyclic alkyl are optionally substituted by one or more sut^stit- 
uents shown beicw. 

[0031] The substituents for these substituents are exemplified by halogen, hydroxyl group, nitro, cyano, trifluorome- 
thyl. alkyl. alkoxy. alkylthio. fbrmyl. acyloxy, oxo. phenyl, arylalkyi, — COORa, — CHaCOOl^. — OCH2CX)ORa. 
— CONRbRc. — CHgCONRbRc, -OCHgCONRbRc, — COO(CH2)2NReRf. — S02T\ — C0NRdS02T\ — NReRf. 
— NRgCHO, — NRgCOT^. — NRgCOOT^. — NRhCQNRIRj, — NRkS02T3, — S02NRIRm. -^02NRnCOT* and the 
like. 

[0032] Of the exemplified substituents for the above-mentioned substituents. halogen, alkyl and arylalkyi may be 
those mentioned above. Alkoxy preferably has 1 to 6 carbon atoms and may be linear or branched. Examples thereof 
include methoxy. ethoxy, propoxy. butoxy, perrtyloxy, hexyloxy and the like. Alkylthio preferably has 1 to 6 cait)on atoms 
and may be linear r branched. Examples thereof include methylthio. etiiytthio. propylthio. butylthio, pentytthio. hexylthio 
and the like. Acyloxy preferably has 1 to 6 carbon atoms and may be linear or branched. Examples thereof include 
formyloxy. acetyloxy, propionyloxy, butyryloxy, valeryloxy. pivaloyloxy. hexanoyloxy and the like. 
[0033] Ra - Rn show hydrogen atom, alkyl (same as above) or arylalkyi (same as above). —WRbRc ,— NReRf 
.—NRIRj and — NRIRm In combination may form a heterocyde (same as those exemplified for the above-mentioned 
— NR^P?* and — NR^^R''^', which Is optionally substituted by the above-mentioned substituents). — NRe Rf can also 
show a heterocyde having =0 (e.g.. 2-pyrTolidinon-1-y!. succinimide, oxazorKjin-2-on-3-yl, 2-benzoxazolinon-3-yl, 
phttialimide, ds-hexahydrophthalimide and ttie like). - are the same as those exemplified above for R** and are 
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optionally substituted by the above-mentioned substrtuents. Q is =0 or =S. 

[0034] The conpound (l).compound (II) and compound (XXVI) can exist as optically active compounds or racemates 
due to the asymmetric carbon atom bound with — {CH2)n— Y group. The racemates can be resolved into each optically 
active compound by a method known perse. When these conpounds have additional asymmetric cart>Gn atom, the 
compound can exist as a mixture of diastereomers or a single diastereomer. which can be also resolved into each opti- 
cally active compound by a method known perse, 

[0035] The compound (I), compound (II) and compound (XXVI) can show polymorphism and exist as two or more 
tautomers or solvates (e.g.. ketone solvate, hydrate and the like). 

[0036] Therefore, the present invention encompasses any of the above-mentioned stereoisomers, optical isomers, 
polymorphs, tautomers, solvates and optional mixtures thereof, and the like. 

[0037] When the compound (I) and conpound (XXVI) are acidic conpounds, the pharmacologically acceptable salts 
thereof include, for example, alkali metal salt (e.g.. salt with lithium, sodium, potassium and the like), alkaiine earth 
metal salt (e.g.. salt with calcium, magnesium and the like), aluminum salt, ammonium salt, salt with organic base (e.g., 
triethylamine. morpholine, piperidne. triethanolamine and the like) and the like. 

[0038] When the compound (I) and compound (XXVI) are basic conpounds. the pharmacologically acceptable salts 
thereof include inorganic add addition salt (e.g.. salt with hydrochloric add. hydrobromic acid, hydrlodic add. sulfuric 
acid, phosphoric add and the like), organic add addition salt (e.g., methanesulfonic add. benzenesulfonic acid, p-tolue- 
nesuHonic acid, formic acid, acetic add, trifluoroacetic acid, oxalic add, citric add. malonic acid, fumaric add. glutaric 
acid, adipic acid, maleinic acid, tartaric add. sucdnic acid, mandelic add, malic acid and the like), salt with amino acid 
(e.g., salt with glutamic add, aspartic add and the like) and the like. 

[0039] Of the conpounds (I) of the present invention, preferred are a compound of the formula (I) wherein Y is option- 
ally substituted aryl ; compound of the formula (I) wherein 2 is a group of the formula (i) ; a compound of the formula (I) 
wher in one of and R^ is optionally substituted aryl and the rest are hydrogen atom, provided that when M Is a 
nitrogen atom. R^ is void, and the like. 

[0040] More preferred are the conpounds of the following Exanples 2. 4. 5. 8. 14. 15. 17. 19. 23. 26. 28, 30, 31. 32. 
34. 36. 38. 40. 45. 46. 50. 52. 53. 54, 55. 56. 57. 58. 59. 60. 62. 64. 71, 72. 73. 74. 76. 78. 80. 82. 84, 86, 88. 90. 92. 
93. 94 and the like. 

[0041] The production method of the inventive compound (I) is shown in the following Scheme 1. 
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g^hemel 




(VI: R^H) 



wherein R" is a hydioxy-protecting group, cbz is benzyloxycarbonyl and olher symbols are as defined above. 
[0042] The hydroxy-protecting group at is. for exampla acetyl, trimethylsilyl. tert-butyl dimelhylsilyl. trSsopropyls- 

KJ'^sStie :£.?sSren,e .. compound (1.0 is f i-st condensed «.th amine A to g.e compound (VIO. or 
r^-r l^rX^r^irr Unexa^ned Pu.ica«on Nos. 56785,1994 
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arei 286946/19^ Wterner et al.. J. Med. Chem. 1994. 37. p 3090. Damewood et al.. J. Med. Chem. 1994. 37. p 3303 
tt'i P 98. WO93/21210 and the like). H can be prepared by a conventional method 

based on these publrcations. The methods for prepareing amine A and amine A' are described later. 

PfferaWe condensing agent used for this condensation to activate the cartxjxylic acid of compound (III) is 
K^^'I^wc^i'^ u^^^ff '^"'"'^^ (DCO/hydroxybenztriazole (HOBT). N-O-dimethylaminopropyD-N'-etfifcar- 
bodiimrfe WSCI) or hydrochloride thereof/HOBT. WSCI or hydrochloride thereof/4^methylaminowridine (DMA^) 2- 
theTe .2-dihydroquinoline (EEDQ). cartDonyldilmidazol {CDI)/HOBT. diethylphosphoryl c^anideand 

[0046] This reaction is generally carried out in an inert solvent wherein the inert solvent to be used may be anv as 
long as it is aprotic. Prefen-ed are acetonitrile. dichloromethane. chtoroform. N.N-dimethyHormamide and the like This 
condensation is can-ied out at a temperature of -30 - 80»C, preferably 0 - 25»C 

[0047] TTie hydroxyl group of the obtained compound (VII) may be protected to give compound (IV). Conversely the 
hydroxy-protecting group (R") of compound (IV) may be eliminated to give conpound (VII) 
[WVW] The benzyloxycarbonyl group of compound (IV) can be removed by a conventional method such as hydroaen- 
ation d composition and the like to convert the conpound to compound (V). 

'° *® °" heterocyclic ring (pyridone ring or pyrimidone ring) of com- 

pound (V) can be acyiated or sulfonylated by a conventional method to give compound (VI) wherein R is a substituent 
other than a hydrogen atom. »«k«uiuciii 

'°??J?^ 1 T^® "'"Tpouid (VI) wherein R is -CHO. -CONHg. -COn\ -C00R\ -^NHORI -CONHRI 
--CONR1R1-. -CONHSO^Ri. -O0SRi. -<;0C0R2 -COCOOR^. -CONHCOOR^ o; --COCONR3r4 «n b^ syn^ 
th sized using an activated carbo)cylic derivative such as acid halkJe. or using caiboxylic acid and a coupling agent or 
Other metnod. f » » < 

[0051] When compound (Vl) wherein Ris-CONHa, -C0NHR\ -CONHSOaRi or-CONHCOOR^ issvnthesized 
a method i^ing isocyanate and the like can be used. For example, a method using carbonyWiimidazole phosgene" 
diphosgen (trichloromethylchloroformate). triphosgene [bis(trlchlorome«Tyl)caibonate] and the like together with alco^ 

« «i!^i?"™'^ °' ^'"'"^ °* R'NHs. (n\m. R^ONHa. and a base such 

as tnetnyiamine and the like, is employed. 

Siw.^^»K "IT"!)^ " synthesized, a method using an activated thiocarboxylic 

derivatve (e.g.. thioylchlonde. lower alkyi ester of dithioic acid and the like, and the fike). a method using thioic acid and 

Kwft^S ^^11 T^f^^'l^"^^°*f- '"Edition, ibr example, a method using dimethyl trithiocaibonate and the 
like togeme with alcohol of the formula R^OH. thiol of the fomiula R^SH or amine of the formula R^ NH, and the like 
employed. When a compound (VI) wherein X is -WH- is synthesized, a method using isothiocyanateand the like <^ 
oe enpioyed. 

S ^v^"^S'^ H^^" " -S02WR\ -SOaNR^Ri- or -SO^E is synthesized, the following 

• H0--S02E. or the coaesponding halogenated acid, particularly suHbnyl (or su»a- 

^IT^-.T^*'""'^- °-^2WR^ . CI-SO2NR1 R' • or a-SOaE and an organic tSe (e.g.. WethySlrine^- 
dine and the like) or inorganic base (e.g.. sodium cartjonate. potassium cartxjnate and the like) in an inert solvent (ea 
dichloromethane. tetrahydrofuran. toluene and the like), can be enployed. 

TJ" *^ 3 3^o"P of tf'e formula -COORa (carboxyl) wherein Ra is hydrogen atom as the 

substrtuent for each substituent at R or Z. for example, the corresponding ester synthesised using an acid-protecting 
T f If "^Z- T"'^ {compound (VO having -COORa wherein Ra is not hydrogen atom as the sub 
stituerrt for the substituent] is decomposed to give ttnis compound. This decomposition is conducted by an optional 
method from vanous metiiods well known in organic chemistry, such as basic hydrolysis using, for example tthium 
hydroxide, sodium hydroxide and the like, or hydrogenation decomposition of benzyl ester and tine like 

!Sbh JI^tT « 9^°"P *e fomuila -COORa.-CONRbRc. -COO{CH2)2NReRf or 

-CONRdSOzT' as the substituent for each substituent at R or Z. for example, compound of ttie formula HORa 
HNRbRcJH0(CH3hNReRf or HNRdSO^r (Ra - Rf are not hydrogen atom) an?comp3^,) L^ng^^!p"°?e 
formula -COORa (carboxyO. wherein Ra is hydrogen atom, as the substituent of ttie substituent, or an activated deriv- 
ative th reof. are reacted to give this compound. wjuwiv 
[0056] When compound (VI) has a group of the fomiula -OCHgCOORa or -OCHgCONRbRc as the substituent for 
TnL ^^!^ ^* f ' " • ^ ^ ^"Vie. a compound of the formula BrCHaCOORa. ICH,COORa 

S °' ICHaCONRbRc (Ra - Rc are not hydrogen atom) and compound (VI) having hydroxyl gr^Jfe 

substituent of the substituent. are reacted in the presence of a base such as sodium hydride and the like to aive this 

compound. lu yire uiR> 

^°Se« T'®" ""pound (VI) has a group of the formula -NRgCOT*. -NRgC00T2 -NRhCQNRiRi 
-NRkSC^T or acyloxy as the substituent for each substituent at r5-r7r or 2. for example, th corresponding com- 
pound (VI) having hydroxyl group, or amino group of ttie formula -NHRg. -NHRh or -NHRk as the substituent of the 
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substituent is reacted with an activated derivative of an acid, which is represented by the formula HOCOT^. HOCOOT^. 
HOCQNRiRj. HOSO2T' and the like, to give this compound. 

[00581 When compound (VI) contains heteroaryi N-oxide in - R^ R or Z. the corresponding compound (VI) con- 
taining heteroaryl in the group at R^ - R^. R or Z is oxidized with a conventional oxidizing agent such as dioxirane and 

the like in acetone to give this compound. , . j 

[0059] While conversion of the substituent of each substituent at R. Z and the like, and the Hke has been explained 
by referring to the case of compound (VI). it does not mean that such conversion and the like are possible only with 
regard to compound (Vi). but are possible with regard to various other compounds as long as it does not affect other 
functional groups contained in the chemical structure. For example, when the substituent of each substituent at R. Z 
and the like is amino, hydroxyl group and the like, conversion in the fomi of compound (I) rather than compound (VI) is 

[0060] The hydroxy-protecting group (R^^) of compound (V) and compound (VI) is removed to give compound (II). 
This compound (II) is useful as the synthetic intermediate of compound (I). 

[00611 This hydroxy-protecting group is removed in an inert solvent such as tetrahydrofuran and the like, using 
tetrabutyl ammonium fluoride and the like, wherein the use of acid such as acetic acid and the like for buffering the reac- 
tion mixture is preferable. 

[00621 Then the hydroxyl group of compound (II) is oxidized to give compound (I). 

[00631 The oxidation is preferably carried out. for example, by a method using an excess of dimethyl sulfoxide, water 
soluble carbodiimide and dichloroacetic acid as a catalyst in an inert solvent such as toluene and the like at approxi- 
mately room temperature. Useful other methods include a method wherein an aqueous alkali solution of potassium per- 
manganate is used • a method wherein oxalyl chloride, dimethyl sulfoxide and tertiary amine are used : a method 
wherein acetic anhydride and dimethyl sulfbxkle are used ; a method wherein pyridine-suifur trioxide complex and dime- 
thyl suHoxide are used ; a method wherein a chromiunf»(VI) oxide - pyridine complex is used in methylene chloride ; a 
method w/herein a hypervaienf iodine reagent such as periodlnane (e.g.. 1 .1.1 -triacetoxy-1 .1.dihydro-1.2-benziodoxol- 
3f1H)-one and the like) is used in dichloromelhane or dimethytfbrmamide ; and the like. 

[0064] In the compound (VII) obtained by condensation of compound (110 and amine A or eliminating hydroxy-protect- 
ing group of compound (IV). the hydroxyl group is oxidized according to the above-mentioned method to give a com- 
pound (0 having amino protected by benzyloxycarbonyl. ^. . . 
[00651 Then benzytoxycarbonyl of this conpound is deprotected under mild reaction concfitons to give compound (I) 
wherein R is hydrogen atom For example, add decomposition by reaction with frrfluoromethanesuKonic acid or trifluor- 
oacetic acid in the presence of anisole or thioanisoie. or hydrogenation decomposition using palladium carbon and the 

like as a catalyst, is applied for deprotection. . ,„ ^ . o ■ 

[0066] When the above-mentioned acylation reaction and the like is addittenally applied, compound (0 wherein R is 

other than hydrogen atom can be otitained. 

[0067] Scheme II shows a different method for producing compound (IV). This mettrad is applied solely when M is a 
cartx)n atom. 
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wherein each symbol is as defined above. 

10068] As shown in the above Scheme II. compound (IV) can be obtained by reactina comcound fVlin rcomrv«,nH 
JST'S* (^eejapanese Patent Unexamined PubScation No. 567^/1 994'v3?fal^MS^^ 
^Hr^H^^:^^"^ ^ P 3303) or a compound obtain^ ?y a comeSS 

S!?cH ff ^ P;"«f °"^] and compound B. The method for produdngrmpound B is s5e^ 
1^ 37 ^^^^o^tJrll-JS ^'«J«P^^« Unexamined Publication Na 56785/1994 and J. Med. Chem 
iSiif * °^ compound (VIII) with a base such as sodium hydride d6^^ 

SJe at 30 '^rc^Sr^^^^^ 

rioor * c J!^" ^° ^' ^ compound with compound B at -30- 80»C preferably 

Lie I "^""^ " '"^ (') ««=°««"9 to the method discSsTuS! 

ISedSe.""" "' synthesizing amine A and amine A' using cyanohydrin compound (XIIQ as a key 
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wherein Rp is arrtn<H)rotecting group. Rq and Rr are each alkyrl and other symbols are as defined above 

100711 The aminoixotecting group at Rp Is exemplified by benzyloxycarbonyl (ctK). tert-butoxycarbonyl (BOG) and 



the like. 



[00721 All^l at Rq and Rr has 1 to 6 caibon atoms and is exemplHied by those mentioned above. 
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[0073] First, compound (IX) is esterified to give compound (X). 

[0074] The esterification is carried out by reacting compound (IX) with alkyi halid. corresponding to Rq in the wes- 
thTnke ^ potassium hydrogencarbonate and the like, or reacting compound (IX) with diazoalkane and 

I!f ''T'"° ^""'"^ ^roup is protected, shown by the formula (IX). is mostly marketed but 

those that are not can be synthesized by obtaining an amino acid from aldehyde Y-(CH2)nCH0 by a method for Strecker 
synthesis or other well known method and protecting amino group of the resultant amino acid 
'??^-°L ^ compound (X) using, for example, aluminum diisobutylhydride. compound (XII) can he 

obtained easily. AHernatvely. as shown in the report of Fehrentz et al. (Synthesis. 1 983, p 676). compound (IX) may be 
condensed with N.adimethylhydroxylamine to give amide derivative, and this derivative is reduced with lithium alumi- 
num hydride to give compound (XII). 

[0077] As a different method, compound (X) may be reduced with, for example, sodium borohydride/lithium chloride 
0 give compound (Xl). and compound (XI) is oxidized by the oxidation method discussed for conversion of compound 
(II) to compound (I) to ultimately give compound (Xli). •k>*"w 

[0078] Then, compound (XII) is treated with cyanide salt, preferably potassium cyanide or sodium cyanide in the pres- 
r^h °' ^ f tetrahydrofuran. ethyl acetate and dioxane. in an aqueous solution to give compound 

^ J. ^ ""^"^ (XII) may be treated with acetone cyanohydrin to give compound (XIII). It is al^ pos- 

sible to obtain compound (XIII) by the use of trimethylsilyl cyanide. In this case, subsequent treatment with an acid 
removes trimethylsilyl. 

100^] When compound (XIII) is treated with hydrogen chloride in the presence of alcohol represented by Rr OH fe a 
methanol, ethanol, propanol. butanol and the like), hydrochloride salt of imidate compound (XIV) can be obtained Gen^ 
»r?u proceeding to the next step, but the isolation is possible on demand 

Method for synthesizing and handling imidate compound and the like are explained in the book of Patai ("The Chemistrv 

Imidates-. Wiley-lntersdence. 1975) and publication of Nielsen et al. (Chem. Rev. 1961 61 p 1979) 
eS^T T;«^^i!ir^ report of Edwa«fe et al. (J. Med. Chem 1995. 38. p 76). Tsutsumi et al. (j. Med. Chern. 

ISL k 7 ^ P ~^PO"nd (XV) having a hetero ring repre- 

sented by Z can be obtained from compound (XIV). a '=h = 

K ^^^1"!^ 2 « thiazde can be produced by a different method mentioned below using thioamide 

[M82] Rrst. the hydroxyl group of compound (XIII) is protected by a hydraxy-protecBng group (R^ ') to give compound 

[0083] Tt^ impound (XVI) is treated with hydrogen sulfide by a conventional method in the presence of a basic cat- 
alyst (e.g.. tnethylamine and the like) as necessary to give compound (XVII). 

°" *® °^ ^"^^ ^ ^ (Synthesis. 1986, p 992) or Wiley et al. (Org. ReacBons 1957 6 
p 367). compound p<VIII) wherein Z is thiazole can be obtained from conpound (XVII) * ' 

[0085] The hydroxyl group of the compound (XV) obtained above may be protected with a hydroxy-protecting group 
wi ~r , compound to compound (XVIII). Conversely, the hydroxy-protecting group (R^^) of com^und 
(XVIII) may be eliminated to give compound (XV). 

[0086] Lastly, the amino-protecting group of compound (XV) is removed to give amine A and the amino-protectina 
group of compound (XVIII) is removed to give amine A-. no-prgiecong 

zTe^JoiSTtom^ """^^ °* synthesizing amine A by reacting compound (XII) using heterocyclic reagent G- 



5^hf»TT>p TV 

RpHN'^CHO ■ ^ RpHN^^2 _ ^ ^ 

(XI) , OH 

WmlSiSi!! l^T ""Cleophilidty to the 2.-position ca*on atom of the group represented by Z (e.g., lithium, 

trimethylsilyl and the like) and other symbols are as defined above. 

[0088] As is shown in the report of Tsutsumi et al. (J. Med. Chem. 1994. 37. p 3492). the heterocyclic reagent G-Z 
wherein Q is lithium, is directly reacted with compound (XIO to give compound (XV). 

[0089] The above-mentioned reagent G-Z. wherein G is lithium, can be produced and used as described in for exam- 
ple. Wassemian et al. (Tetrahedron Lett 1981. 22. p 1737). Schroeder et al. (Uebigs Ann. Chem. 1975 p 533) Beraud 
et al. (Bull. Soc. Chem. France 1962. p 2072). Shirlet et al. (J. Am. Chem. Soc. 1957. 79, p 4922). Ogu'ra et al (J Org 
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Chem. 1974. 39. p 1374) or Jastin et al. (Chem. Ber. 1973. 106. p 594 and p 2815). 

r0O901 As shown in the report of Dondoni et al. (J. Org. Chem. 1988. 53. p 1748). Edwards et al. (J. Med. Chem. 1995. 
38 p 76) Tsutsumi et al. (J. Med. Chem. 1994. 37. p 3492) or Costanzo et al. (J. Med. Chem. 1996, 39. p 3039). the 
heterocyclic reagent G-Z. wherein G is trimethylsilyl, is first reacted with compound (XII) to introduce the compound into 

5 0-trimethylsilyl derivative of the corresponding alcohol. ....... ^ 

[0091] Then by a conventional method, trimethylsilyl is removed to give compound (XV). Preferably, the reaction pro- 
ceeds in an inert solvent such as tetrahydrofuran, dichloromelhane and the liKe in the presence or absence of cesium 
fluoride or tetrabutyl ammonium fluoride at 0-60°C. c» 
100921 As shown in the report of. for example. Dondi et al. (Tetrahedron Lett 1 985. 26, p 5477. J. Chem. Soc. Chem 

10 Commun 1984 p 258), Medici et aL (Tetrahedron Lett. 1983, 24, p 2901) or Edwards et al. (J. Med. Chem. 1995, 38. 
p 76) the above-mentioned reagent G-Z. wherein Q is trimethylsilyl. can be produced and used in a manner similar to 
the case with 2-trimethylsilyloxazole. 2-trimethylsilybenzothioazole and 2-trimethylsilylthia20le. 
r00931 Then the amino-protecBng group of compound (XV) is renroved to give amine A. 

[0094] Scheme V shows methods of synthesizing amine A using compound (XIX) having N-methoxy-N-methylamido 
IS group and heterocyclic reagent 0-Z via heterocyclic ketone. 
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wherein each symbol is as defined above. _i r. ^ ^ ^ .1 / 1 Ph«« ^ 

[0095] As shown in the report of Weinreb et al. (Tetrahedron Lett. 1 981 . 22. p 3815) and Dufbre et al. (J. Chem Soc. 
Pertdn Trans 11 986 p 1895). compound (IX) is condensed with N.O-dimethyihydroxylamine to give compound (XIX). 
45 and the compound is reacted with the heterocyclic reagent G-Z. wherein G is lithium, to give compound (XX). The het- 
erocyclic reagent G-Z. wherein G is lithium, can be produced as mentioned above. 

[0096] -men. compound (XX) is reduced with, for example, sodium borohydride and the like to give compound (XV) 
with ease and the aminoisrotecting group is removed to give amine A. ^ ^ -u. 

[0097] The compound (XXI) obtained by removing the amino-protecting group of coumpound (XX) is condensed with 

so compound (III) by the method described with respect to the condensation usng amine A under Scheme I to directly give 
compound (I) wherein R is benzyloxycarbonyl. _ " ^ u.^ 

[0098] While amine A can be obtained as mentioned above, the hydrocyl groip of amine A is protected with hydroxy- 
protecting group (R^ ^) to give amine A\ It is preferable that hydroxy-protecting group be introduced while amino is pro- 
tected with protecting group Rp. and the amino-protecting group be removed thereafter. 

55 [0099] Scheme VI shows methods of synthesizing compound B. 
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wherein each symbol is as defined above. 

[0100] For example, as shown in the report of Damewood et al. (J. Med. Chem. 1994, 37. p 3303) amine A is first 
reacted with chloroacetyl chloride in an inert solvent such as tetrahydrofuran and the like in the presence of an oraanic 
base such as N-methylmorpholine and the like at -20 - 60*'& preferably 0 - SCC. to give compound POCII) 
[0101] The hydroxyl group of this compound (XXII) is protected with the aforementioned protecting group (R^h pref- 
erably silyl. such as tert-butykJimethylsilyl and the like, to give compound (XXIII). 

[01 02] Then, in an inert solvent such as acetone, compound (XXI II) is reacted with sodium iodide or potassium iodide 
30 at -20 - 60*C. preferably at 0 - 30*»C. to give a desired compound B. 

[0103] Scheme VII shows a different method of synthesizing compound (Vll). 
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wherein each symbol is as defined above. 

[01 041 The compound (I II) is condensed with compound {XXI V) by the method described with respect to the conden- 
sation with amine A under Scheme I to convert the compound to conpound (XXV). This compound is oxicfized by the 
method described with respect to the conversion of compound (II) to compound (I) to give compound (XXVI*). 
[01051 While the alcohol impound of the fonnula (XXIV) may be marketed, those that are not can be obtained by 
removing the amino-protecting group of compound (XI). 

[0106] Ttien, conpound (XXVI*) is subjected to cyanohydrination reaction by the method described with respect to 
Scheme III. i.e. the method for conversion of compound (XII) to compound (XII!). to give compound (XXVIQ. After con- 
verting nitrile to imidate or thioamide. the heterocycle is formed by the aforementioned method to give compound (Vll). 
[0107] It is also possble to directly synthesize compound (Vll) by the method described with respect to Scheme IV 
and using compound (XXViy ^ t.n. « • 

[0108] The inventive compound (XXVI) is obtained as compound (XXVO when R is benzyloxycartwnyl. When R is 
not benzylQxycarbonyl. rt can be obtained from compound QOOJ) or PCXVI*). 

[01 09] The compound (XXVI) is derived from compound (XXV) by protecting the hydroxyl group of compound (XXV) 
with a protecting group (R^^) and following the method desaibed with respect to the conversion of compound (IV) to 
conpound (0 under Scheme I. When it is derived from compound (XXVI*), aldehyde group of compound (XXVI*) is pro- 
tected as acetal using methanol, ethylene glycol and the like, the conpound is subjected to the method described with 
respect to the conversion of compound (IV) to compound (VI) under Scheme I. and acetal of the aldehyde group Is 
deprotected. 

[0110] Scheme VIII shows method of directly synthesizing compound (I) via compound (XXXI) having N-methoxy-N- 
methytamido group. 
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wherein each symbol is as defined above. 

[01111 The compound (III) is condensed with compound POCVIII) by the method described with respect to the con- 
densation with amine A under Scheme I to convert the compound to compound (XXIX). Ester of this compound Is 
hydrdyzed or subjected to suitable deprotection to give compound (XXX). Using this compound according to the 
method described under Scheme V. compound (I) wherein R is benzytoxycarbonyl via compound (XXXI) can be 
obtained. 

[01 1 2] While the ester of the formula (XXVIII) may be marketed, those that are not can be obtained by removing the 
amino-protecting group of conpound (X). 

[0113] The compound (Q. compound (II) and compound (XXVI) of the present invention thus obtained can be sub- 
jected to known separaton and purification methods, such as concentration, extraction, chromatography, reprecipita- 
tion. recrystallization and the like, to give a compound having an optional purity. 

[0114] The pharmacologically acceptable salts of this compound (I) and compound (XXVI) can be produced by a 
known method. Further, various isomers of these compounds and the like can be produced by a known method. 
[01 1 5] The compound (I) and compound (XXVI) and pharmacologically acceptable salts thereof of the present inven- 
tion have superior inhibrtory action on chymase group in mammals such as human, dog, cat and the like. 
[0116] Thus, the compound (1). conrpound (XXVI) and pharmacologically acceptable salts thereof of the present 
invention are useful as inhibitors of chymase group, inclusive of human heart chymase, and useful for the prophylaxis 
and treatment of various diseases caused by chymase, inclusive of the diseases considered to be caused by angi- 
otensin It, such as hypertension, hypercardia, myocardial infarction, arteriosclerosis, diabetic and non-diabetic retinop- 
athy, vascular rest&iosis alter PTCA arrd the like. In addition, they show superior characteristics in absorption, safety, 
stability \n blood and the like. 

[0117] When the conrpound (0. connpound (XXVO and pharmacologically acceptable salts thereof of the present 
invention are used as pharmaceutical products, a pharmacologically acceptable cannier arxJ the like are used to give a 
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Dharmaceutical corrposition in the form of granule, tablet, capsule, injection, oirrtmert. cream, aerosd and the like 
which is administered orally or parenterally. The above-mentioned preparation contains compound (I), compound 
(XXVI) or a pharmacologically acceptable salt thereof in an effective amount. 

roi181 The dose of the compound (I), compound (XXVI) and a pharmacologically acceptable salt thereof vari^ 
depetiding on the administration route, condition, body weight, age and the like of patients, and is appropriately srt 
aoording to the administration object. In general terms, for oral administration to an adult, the dose of 0.01-1000 
mgrt<g baly weight/day. preferably 0.05 • 500 mg/kg body weight/day. which is given in a single dose or several doses 

pmS] The present invention is explained in detail in the foltowing by way of Reference Examples and Examples, to 

which the oresent invention is not limited. ^ ^ ^ ^ ..u.j_: 

maoi ^-NMR was determined at 300 or 500 MHz. The chemical shift of ^H- NMR was based on tetramethylsi- 
lane (TMS) as an internal standard and relative delta (5) value was shown in parts per million (ppm). The cojplmg con- 
stant was Shown using s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet). dd (doublet o» doublet), brs (broad 
sinaletl ABa (AB quartet) and the like, and obvious multiplicity by Hz. The thin layer chromatography (TLC) and column 
chromato^hy were performed using silica gel (Merck). Condensation was performed using a rotary evaporator man- 
ufactured by Tokyo RikaWtei Co., Ud. 

Reference Example 1 

Synthesis of [5-benzyloxycart5onylamino-2-(4-fluorophenyl)-6^3xo-1.6-dihydro-1-pyrimidinyl]acetic acid 



[0121] 



(imo a solution of 4-fluorobenznitrile (50.9 g. 0.420 mol) in ethanol (500 mL) was blown hydrogen chlonde to sat- 
uration under ice-cooling and the mixture was stirred at room temperature for 21 hours. The solvent was arapo- 
rated under reduced pressure and the obtained crystals were washed with ether and dried in vacuo to give ethyl 4- 
fluorobenzimidate hydrochloride as white crystals (78.8 g. 92%). ^ ^ 

(2) To a solution of the objective compound (78.8 g. 0.387 moO of Step (1) in ethano! (350 mL) ««8 added dropwise 
aminoacetaldehyde diethyl acelal (62 mU 0.43 mol) under ice-cooling, and the mixture was starred at 5 C for 16 
hours Eelhanol was evaporated under reduced pressure and the obtained concentrate was added to IN aqueous 
sodium hydroxide solution (750 mL) and extracted with chlorofomt The extract was dried ^^'JJ^^'^J^^ 
and the a>lvent was evaporated under reduced pressure to give a colorless oil containing l<4-(2.2-diethoxyethyl)-4- 

(3) To a solution of the objective compound (crude product obtained by the above^nentoned rearton) d Step (2) 
m ethanol (1 50 mL) was added dropwise at room temperature diethylethoxymethylene malonate (86 mU 0.43 moO- 
After the dropwise addition, the mixture was heated Id 100«C and stirred for 3 hours. The solvent was evaporated 
under reduced pressure and the obtained residue was separated and purified by silica gel column chromatography 
(1-1 ethyl acetate hexane) to give ethyl i-(2.2-diethoxyethyl)-2-(4-fluorophenyl)pyrimidin-6(1H)-one-5<arboxylate 
as a pale-yeltow oil (I35g) (yield from the objective compound of Step (1)92%). „ „hh»h lithi..™ 

(4) Toa solution of the objective compound (135 g. 0.358 moO of Step (3) in pyridine (480 mL) was added Whium 
iodide (120 g 0 895 mol) and the mixture was heated to 100-C and steed for 16 hours. The organic solvent was 
evaoorated Jntier reduced pressure and toluene (100 mL) was added. The residual trace amount of pyndine was 
abated under reduced pressure. The residue was added to a saturated aqueous sodium hydrogencarbonate 
solution (500 mL) and organic material other than caiboxytic add was extracted wfth ethyl acetate. After removing 
insoluble material by f iltralion. the aqueous layer was separated. The aqueous layer and the insotiWe matenal were 
combined and 2N hydrochloric acid (ca. m was added to adjust the pH to 3 and the mixture w^exlracted with 
ethyl acetate. The extract was washed with saturated brine and dried over magnesium sulfate. The solvent was 
evaporated under reduced pressure to give a brown on containing 1-(2.2-diethoxyethyl)-2-(44luorophenyl)pyrimi- 

din-6(1H)-one-5Karboxylicacid. _^ _j K«-^^e^«,^^A^ 

(5) Tb a solution of the objective compound (crude product obtained by the above-mentoned reaction) of Step (4) 
arid triethylamine (87.5 mU 0.63 mol) in 1 .4^ioxane (900 mL) was added dropwise at room temperature dphenyl- 
Dhosphoryl azide (84 mL. 0.37 mol). After the dropwise addition, the mixture was heated to 1 10»C andfhrred for 2 
hou^ The mixture was cooled to room temperature and benzyl alcohol (44 mL, 0.43 moO was added. The readton 
mixture was heated again to 1 lO'C and the mixture was stirred for 4 hours Jhe reaction "lixlijre ««« "jl^ » 
room temperature and 1 .4-dioxane was evaporated under reduced pressure. The residue was added to a saturated 
aqueous ammonium chloride solution (1 L) and extracted with ethyl acetate. The extract was washed succ^^ 
virftti IN aqueous sodium hydroxide solution and saturated brine, dried over magnesium sulfate and concentrated 
under reduced pressur . The residue was separated by silica gel column chromatography (12 ethyl acetate:hex- 
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ane) to give a mixture of [5-benzyfoxycartx)nylamino-2-(4-fluorophenyi)-1.6^jhydro^-oxo-1i3yrimidiny^ 
Hyde dietliyl acetai and benzyl alcdiol as a pale-yellow oil (126 g) (69% as objective compound). 

(6) To a solution of objective compound of Step (5) (126 g, mixture with benzyl alcohol. 0.247 mol as objective com- 
pound of Step (5)) in tetrahydrofuran (THF) (650 mL) was added IN hydrochloric acid (500 mL) and the mixture 

stirred at TCC for 14 hours. The reaction mixture was cooled to room tenperature and THF was evaporated 
unde- reduced pressure. To the obtained concentrate was added a saturated aqueous sodium hydrogencarbonate 
solution to ac«ust its pH to 7 and the mixture was extracted with ethyl acetate. The extract was dried over magne- 
sium sulfate and the solvent was evaporated under reduced pressure to give a white solid containing [5-benzytoxy- 
cart3onylamino-2-(4-fluorophenyO-1.6-dihydro-6-oxo-1-pyrimidiny]acetaldehyde. 

(7) To a mixture of the objective compound (aude product obtained by the above-mentioned reaction) of Steo (6) 
2-methyl-2.propanoi (900 mL) and 2-methyl-2-butene (106 mL. 1.00 mol) was added a solution of sodium dihydr<> 
genphosphate dihydrate (180 g, 1.15 mol) and sodium chlorite (80% content. 136 g. 1.20 moO in water (400 mL) 
and the mixture was stinred at room temperature for 2 hours. The Insoluble material was removed by fStration and 
the organic solvent was evaporated under reduced pressure. The obtained concentrate was added to 2N hydro- 
chlonc aad (650 mL) and the mixture was extracted with ethyl acetate. The extract was washed with saturated 
bnne. dried over magnesium sulfate and concentrated under reduced pressure. Ethyl acefate-hexane (1 • 1) was 
added to the residue for aystaliization to give the title compound as a white solid (10.6 g). The insoluble material 

btained earlier was added to 1 N hydrochloric acid (500 mL) and the mixture was extracted wHh ethyl acetate The 
extract was washed with saturated brine and dried over magnesium sulfate. The solvent was evaporated under 
reduced pressure to give the title compound as a white solid (67.7 g, total yield 80%). 

iH-NMR (500MH2, DMSO-d6)5 13.3 (brs. 1H). 8.99 (s. 1H). 8.46 (s, 1H). 7.56 (dd. J = 5.4. 8 9 Hz 2H) 744 
(d. J = 7.2 Hz. 2H). 7.30-7.42 (m. 5H). 5.19 (s. 2H). 4.53 (s. 2H) 
IR (KBr) 3650-2300. 1720. 1660. 1600 cm"^ 

Refer nee Example 2 

Synthesis of 2-amino-1-(2-benzoxazolyO-1-hydroo<y-3-phenylpropane 
[0122] 

(1) To a mixture of L-phenylalaninol (20.2 g, 0.134 md). sodium carbonate (21.2 g. 0.200 moO and 1 4<lioxane 
( 1 50 mL) was added a solution of benzyloxycarbonyl chloride (1 9. 1 mL. 0. 1 34 moQ in 1 .4-dioxane (50 ml) and the 
mixture was stirred at room temperature for 3 hours. Water (300 mL) was added to the reaction mixture and the 
obtained mixture was added to ice-cooled 0.5N hydrochloric add (500 mL). TTie precipitated crystals were col- 
lected by filtration and washed with hexane and dried to give N-benzyloxycarbonyl-L-phenylalaninol as whHe crys- 
tals (28.8 9, 76%). 

(2) To a solutbn of the objective conpound (1 0.7 g, 37.5 mmol) of Step(1) and triethylamine (21 .3 mL.1 53 mmo!) 
tn dichloromethane (100 mL) was added a solution of sulfur trioxide-pyridine corrplex (23.9 150 mmol) In dime- 
thyl sulfoxide (DMSO) (100 mL) at -10«C. The obtained solution was stirred at 10-20X for 45 min and added to the 
saturated brine (400 mL). The mixture was extracted with ether. The extract was washed successively with IN 
hydrochlonc acid, a saturated aqueous sodium hydrogencarbonate solution and saturated brine, dried over mag- 
nesium sulfate and concentrated under reduced pressure to give N-benzyioxycarbonyl-L-phenylalaninal as a white 
solid (0.6 g, quantitatively). 

(3) To a solutbn of the ol^ective compound (5.00 g. 17.6 mmol) of Step (2) and acetone cyanohydrin (4 8 mL, 53 
mmol) in dichloromethane (50 mL) was added triethylamine (1 .5 mL. 1 1 mmol) and the mixture was stirred at room 

- temperature for 4 hours. The solvent was evaporated under reduced pressure and the obtained concentrate was 
added to water (100 mL). The mixture was extracted with ethyl acetata The extract was washed with saturated 
bnne. dried over magnesium sulfate and concentrated under reduced pressure. The residue was separated and 
purified by silica gel column chromatography (2:1 hexaneiethyl acetate) to give N-benzytoxycarbonyi-DLsDhenylar- 
aninal cyanohydrin as a pale-yellow solid (5.15 g. 94%). 

(4) To a mixture of chloroform (30 mL) and ethanol (28 mL. 0.48 moO was added dropwise acetyl chloride (31 mL 
0.44 mol) under ice^ling over 20 min. The mixture was stinted at Q^C for 10 min and a solution of the objective 
compound (4.50 g, 14.5 mmoO of Step (3) in chlorofbmi (30 mL) was added. The mixture was stirred at 0*C for 3 
hours. The solvent was evaporated under reduced pressure to give a pale-yellow solid. Thereto were added etha- 
nol (100 mL) and o-aminophenol (1.90 g. 17.4 mmoO and the mixture was heated to 90X and stin-ed for 6 hours 
The solvent was evaporated under reduced pressure and the obtained concentrate was added to 0 5N aqueous 
sodium hydroxide solution (1 00 mL) and the mixture was extracted with ethyl acetate. The extract was washed sue- 
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cessively with 0.5N hydrochloric add. a saturated aqueous sodium hydrogencartx)nate solution and saturated 
brine dried over magnesium sulfate and concentrated under reduced pressure. The residue was separated and 
purifi^ by silica gel column chromatography (60:1 chloroform:methanoO to give 1-(2-benzoxazoiyl)-2-benzyloxy- 
carbonylamino-1-hydroxy-3-phenylpropane as a pale-brawn solid (5.12 g. 88%). 

(5) To a solution of the objective compound (3.63 g, 9.02 mmd) of Step (4) in methanol (50 mL) was added under 
nitroaen atmosphere 10% palladium carbon (480 mg) and the mixture was stin-ed at room temperature for 18 hours 
under hydrogen atmosphere. The catalyst was filtered off and washed with methanol. The filtrate was concentrated 
under reduced pressure to give the title compound as a brown solid (2.43 g, 100%). 

iH-NMR (500 MHz. DMSOd6)8 7.74-7.68 (m. 2H). 7.41-7.15 (m. 7H), 6.17 (m. 0.3H). 6.08 (brs. OJH) 4.61 
(m 0 7H) 4.54 (m. 0.3H). 3.34 (m. 1H). 3.05 (dd. J = 13.4. 3.8 Hz. 0.3H), 2.78 (dd. J = 13.4. 5.9 Hz. 0.7H), 
2.60 (dd. j = 13.4. 7.9 Hz, 0.7H). 2.53 (dd. J = 13.4. 8.9 Hz. 0.3H), 1 .47 (brs. 2H) 
IR (KBr)"3400. 3020. 1585. 1555 cm"^ 

Reference Example 3 

Synthesis of 2-amino-1 -hydroxy- 1-[5-(methoxycarbonyObenzoxazol-2-yI]-3-phenylpropane 
[0123] 

(1) To a solution of 4-hydroxy-3-nitrobenzoic add (15.8 g. 86.3 mmd) in l.2.dichloroethane (150 mL) were added 
methanol (1 4 mL) and cone, sulfuric acid (0.5 mL) and the mixture was heated to 80»C and stiaed. Methanol (9 mg 
was added on the way and the mixture was stirred for 21 hours. The reaction mixture was added to a saturated 
aqueous sodium hydrogencaitjonate solution (400 mL) and extracted with chloroform. The extract was w^hed 
«rith saturated brine, dried over magnesium sulfate and concentrated under reduced pressure to give methyl 4- 
hydroxy-3-nitrobenzoate as a yellow solid (1 1 .5 g. 68%). 

(2) To a solution of the objective compound (1 1.4 g. 57.8 mmoO of Step(1) in ethyl acetate (300 mL) was added 
under nitrogen atmosphere 10% palladium carbon (1 .80 g) and the mixture was stin-ed at room temperature lor 18 
hours und7r hydrogen atmosphere. The catalyst was filtered off and washed with ethyl acetate. The fjrale was 
concentrated under reduced pressure. The obtained solid was washed with ether- hexane (1 :1) and dned .n vacuo 
to oive methyl 3-amino-4-hydroxyt)enzoate as a pale^arown solid (9.34 g. 97%). u 

(3) Using the objective compound of Step (2) and by a reaction similar to that in Reference Example 2-(4). 2.ben- 
2yloxyc4onylamino-1-hydroxy-1 .[5-(melhoxycarbonyl)benzoxazol-2-yl]-3-phenylpropane was obtained as a pale- 

WU^S'SroSeSiveSnpound of Step (3) and by a reaction similar to that in Reference Example 2-(5). the title 
compound was obtained as a pale-brown solid (1.14 g. 98%). 

iH-NMR (500 MHz. DMSC>d6)8 8-27 (d. J = 1 .3 Hz. 0.4H). 8.25 (d. J = 1 .3 Hz. 0.6H). 8.03 (dd J = 8^ 1 .3 hte. 
0 4H) 8 02 (dd J = 8.6. 1 .3 Hz. 0.6H), 7.84 (d, J = 8.6 Hz. 0.4H). 7.81 (d. J = 8.6 Hz. 0.6H), 7.28-7.23 (m. 4H), 
7 18-7 13 (m. 1H). 4.77-4.73 (m. 1H). 3.89 (s. 3H), 3.58 (m. 0.6H). 3.50 (m. 0.4H). 3.06 (dd. J = 13-6. 4-8 Hz. 
o'.4H), 2.88 (dd. J = 13.6. 7.3 Hz. 0.6H). 2.81 (dd. J = 13.6. 6.8 Hz. 0.6H). 2.65 (dd, J = 13.6. 8.2 Hz, 0.4H) 
IR (KBr) 3300. 1710, 1615 cm"^ 

Reference Example 4 

Synthesis of 2-amino-1-hydroxy-1 -[6-(methoxycaibonyl)benzoxazol-2-yl]-3-phenylpropane 
[0124] 

(1) Using 3-hydroxy-4-nitroben2oic acid and by a reaction similar to that in Reference Example 3-(1). methyl 3- 
hvdroxy-4-nitrobenzoate was obtained as a yellow solid (13.8 g, 85%). 

(2) Using the objective compound of Step (1) and by a reaction similar to that in Reference Example 3-(2), methyl 
4-amino-3-hydroxybenzoate was obtained as a whHe solid (1 1 .0 g, 95%). , „ <, l. 

(3) Using the objective compound of Step (2) and by a reaction similar to that in Reference Example 2-(4). 2-ben. 
2yloxycarbonylamino-1-hydroxy-1-I6-(methoxycarbonyl)benzoxazol-2-yl]-3-phenylpropane as a brown solid (4.02 

W^ig the objective compound of Step (3) and by a reaction similar to that in Reference Example 2-(5). the title 
compound was obtained as a pale-brown solid (688 mg, 83%). 
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H-NMR (500 MHz. DMS0<ls)6 8.25 (d. J = 1 .0 Hz. 0.4H). 8.23 (d. J = 1 .0 Hz. 0.6H). 8.03-7.97 (m 1 H) 7 85 
(d. J = 8.4 Hz. 0.4H). 7.83 (d. J = 8.3 Hz. 0.6H). 7.31-7.14 (m. 5H). 6.26 (d, J = 5.9 Hz. 0.4H). 6,15 (brs 0 6H) 
4.66 (m. 0.6H). 4.58 (m. 0.4H). 3.89 (s. 3H). 3.35 (m. 1 H). 3.05 (dd. J = 13.5. 3.8 Hz. 0.4H), 2.80 (dd J = 13 4* 
6.1 Hz. 0.6H). 2.62 (dd. J = 13.4, 7.7 Hz, 0,6H). 2,54 (dd, J = 13.5, 8.8 Hz, 0.4H). 1 .52 (brs. 2H) 
IR (KBr) 3330, 1705. 1600 cm"^ 

Reference Example 5 

Synthesis of benzyl 3-amino-4-hydroxybenzoate 
[0125] 

(1) Using 4-hydroxy-3-nitrobenzoic acid and benzyl alcohol and by a reaction similar to that in Reference Example 
3-(1), a mixture of benzyl 4-hydroxy-3-nitrobenzoate and benzyl alcohol was obtained as a yellow oil (9.01 g). 

(2) To a solution of the objective compound {mixture with benzyl alcohol. 9,01 g) of Step (1) in a mixture of THF 
(130 mL) and water (50 mL) were added iron powder (9.15g, 164 mnrol) and IN hydrochloric add (7 mL) and the 
mixture was stirred at room temperature for 2.5 hours. The insoluble material was filtered off through celite and 
washed with methanol. The ffltrate and washing solution were combined and the organic solvent was evaporated 
under reduced pressure. The concentrate was added to a saturated aqueous sodium hydrogencarbonate solution 
(150 mL) and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was separated and purified by silica gel 
column chromatography (1 :1 hexanerethyl acetate) to give the titie conpound as a pale-brown solid (3.02 g) (yield 
fr m 4-hydroxy-3-nitrobenzoic add. 45%). 

^H-NMR (500 MHz. DMSO-de)^ 9.8 (brs. 1H), 7.44-7.37 (m. 4H). 7.34 (t. J = 6.9 Hz. 1H). 7 27 (d J 2 0 Hz 
1 H). 7.14 (dd. J = 8.2. 2.0 Hz. 1 H). 6.72 (d. J = 8.2 Hz. 1 H). 5.25 (s. 2H). 4.8 (brs. 2H) 
IR (KBr) 3250. 1665. 1585. 1510 cm*"* 

Ref r nee Example 6 

Synthesis of 2-amino-1-hydroxy-1-(5-nitrobenzQxazol-2-yl)-3-phenylpropane 
[0126] 

(1) Using 2-amino-4-nitrophenol and by a reaction similar to that in Reference Example 2-(4). 2-benzyloxycarbo- 
nylamino-1 -hydroxy- 1-(5-nitrobenzaxazol-2-yl)-3-phenylpropane was obtained as a brown solid (2.77 g, 35%). 

(2) To a solution of the objective compound (2.01 g. 4.50 mmol) of Step (1) and anisole (1.60 mL. 14.V mmo!) in 
dichloromethane (50 mL) was added under ice-cooling trif luoromethanesulfonic acid (2.39 mL. 27.0 mmol) and the 
mixture was stirred at 0°C to room temperature for 1.5 hours. A saturated aqueous sodium hydrogencarbonate 
solution (45 mL) was added under ice-cooling and the mixture was stirred for 1 5 min and the mixture was extracted 
with ethyl acetate. The extract was washed with saturated brine, dried over magnesium sulfate and concentrated 
under reduced pressure. The residue was separated and purified by silica gel column chromatography (93:7 dichlo- 
romethane:methanal) to give the title compound as a yelbw solid (1.19 g. 85%). 

^H-NMR (300 MHz, DMSO-d6)6 8.60 (d. J = 2.3 Hz. 1H). 8.31 (dd. J = 8.9. 2.3 Hz. 1H). 7.96 (d. J== 8.9 Hz. 1 H) 
7.30-7.12 (m. 5H). 6.23 (brs. 1H). 4.68 (brs. 1H). 3.33 (m, 1H). 2.82 (dd, J = 13.3. 6.4 Hz. 1H). 2.64 (dd J = 
1 3.3, 7.6 Hz, 1 H). 1 .59 (brs. 2H) 
IR (KBr) 3325. 3050. 2940. 1620. 1570, 1520 cm '' 

Refer nee Example 7 

Synthesis of 2-amino-1-hydroxy-1-(5-methoxybenzoxazol-2-yl)-3-phenyIpropane 
[0127] 

(1) Using 2-amino-4-methoxyphenol and by a reaction similar to that in Reference Example 2-(4). 2-benzyioxycar- 

bonylamino-1-hydroxy-1-(5-methoxybenzoxazoI-2-yl)-3-phenyipropane was obtained as a dark brown solid (3 09 
g. 85%). 
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(2) Using the above-mentioned compound and by a reaction similar to that in Reference Example 2-(5). the title 
compound was obtained as a brown solid ( 1 .92 g. 92%). 

iH-NMR (500 MHz, DMSO-de) 57.60 (d, J = 8.8 Hz. 0.4H). 7.59 (d. J=8.8 Hz. 0.6H). 7.32-7.15 (m. 6H) 6.98- 
6 93 iHi 6 14 (d J = 5.6 Hz. 0.4H). 6.05 (brs. 0.6H). 4.56 (m. 0.6H). 4.51 (m. 0.4H). 3.80 (s. 3H). 3.3 (m. 
1H). 3.02 (dd. J = 13.4. 3.7 Hz, 0.4H). 2.75 (dd. J = 13.4. 5.0 Hz. 0.6H), 2.57 (dd, J = 13.4. 8.0 Hz. 0.6H). 2.51 
{m.0.4H). 1.46 (brs. 2H) 

IR (KBr) 3320. 3000. 2900. 2810. 2630, 1600, 1555 cm"' 
Reference Example 8 

Synthesis of 2-amino-1-hydroxy-1-(2-oxazolinyO-3-phenylpropane 
[0128] 

(1) To a mixture of chloroform (9 mL) and ethanol (8.3 mU 0. 14 moO was added dropwise acetyl chloride (9.1 mU 
0 13 mol) over 20 minutes under Ice-cooling. The mixture was stirred at 0°C for 10 min and a solution of the objec- 
tive compound (1.33 g. 4.29 mmoO of Reference Example 2-(3) in cMoroform (9 mL) was added. The mixture 
stin-ed at O'C for 3 hours and the solvent was evaporated under reduced pressure to give a pale-browm solid. 
Thereto were added dichloromethane (1 8 mL). monoethanolamine (0.51 mU 8.5 mmol) and triethylamine (1 3. mL. 
8 6 mmol) and the mixture was stirred at room temperature for 18 hours. The reaction mixture was added to IN 
aaueous ^lum hydroxide solution (50 mL) and the mixture was extracted with ethyl acetate. The actract was 
v»ashed with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue 
w/as separated and purified by silica gel column chromatography (30:1 chloroform:methanol) to give 2-benryloxy- 
carbonylamino-1-hydroxy-1-(2-oxazolinyl)-3-phenylpropaneasawhitesolid{509mg.33%)^ 

(2) Using the above-mentioned compound and by a reaction similar to that in Reference Example 2-(5). the tile 
compound was obtained as a white solid (284 mg. 91%). 

iH-NMR (300 MHz, DMSO-ds) 87.33-7.12 (m. 5H). 4.20 (m. 2H). 3.90(dd. J = 8.4. 4.6 Hz. 1H). 3.72 (m. 2H). 
3.04 (m. 1H). 2.90 (dd, J = 13.4. 4.1 Hz. 0.4H). 2.80-2.65 (m. 1.2H). 2.42 (dd. J = 13.4. 8.8 Hz. 0.4H) 

Example 1 

Synthesis of 2-[5*enzyloxycartx)nylamino-2-(4-fluorophenyl)-6K)xo-1 .6<lihydro-1 -pyrimidinyl]-N-C1-[(2-benzoxa- 
zolyl)carbonyl]-2-phenylethyllacetamide 

[0129] 

(1) To a solution of the title compound (1 .90 g. 4.48 mmoO of Reference Example 1 and the title conpound (1 .37g. 
5 1 1 mmol) of Reference Example 2 in DMF (15 mL) were added HOBT (1 .21 g. 8.95 mmol) and WSCI hydrochlo- 
ride (1 03 g 5 37 mmol) and the mixture was stin-ed at room temperature for 4 hours. The reaction mixture was 
added to 0.5N hydrochloric add (100 mL) and the mixture was extracted with ethyl acetate. The extract was 
washed successively with a saturated aqueous sodium hydrogencarbonate solution and saturated brine, dned over 
magnesium sulfate and concentrated under reduced pressure. The obtained solid was washed v«th ether a«l 
drial in vacuo to give 2-[5-benzyloxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1.6-d.hydro-1-pyrimidinyl]-N-[1-[(2- 
benzoxazolyl)hydroxymethyll-2-phenylethyllacetamideasa»rhitesolid(2.43g.84%). 

(2) To a solution of the objective compound (2.12 g. 3.27 mmol) of Step (1) in a mixture of DMSO (20 mL) and toh 
uene (20 mL) were added WSCI hydrochloride (3.13 g. 16.3 mmol) and dichloroacetic aod (0-54 mL 6.5 mmol) 
and the mixture was stirred at room temperature for 3.5 hours. The reacHon mixture was added to 1 N Mrochtonc 
acid (100 mL) and extracted with ethyl acetate. The extract was washed with a saturated aqueous sodium hydro- 
gentirbonate solution and the precipitated white solid was collected by filtration. The filtrate was further washed 
with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue and ttie 
precipitate collected earlier were combined and separated and purified by silica gel column chromatography (5:1 
dichloromethane : ethyl acetate) to give the title compound as white crystals (1.69 g, 80%). The crystals were 
recrystallized from ethyl acetate to give white crystals (1 .43 g). 

m 

mD 222 225*C 

hS-NMR (500 MHz. DMSO-d6)5 8.98 (d. J = 6.9 Hz. 1H). 8.86 (s. 1H). 8.40 (s. 1H). 8.00 (d. J = 8.0 Hz. 1H). 
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7.91 (d. J = 8.0 Hz. 1 H). 7.66 (t J - 8.0 Hz. 1 H). 7.55 (t. J = 8.0 Hz. 1 H). 7.46-7.40 (m. 4H). 7.38 (t J = 7 1 Hz 
2H). 7.33 (t. J =7.1 Hz. 1H). 7.25 (t. J = 6.7 Hz. 2H). 7.22-7.13 (m. 5H). 5.56 (m. 1H). 5.17 (s, 2H). 4.53 (d J = 
16.6 Hz. 1H). 4.45 (d. J = 16.6 Hz. 1H). 3.31 (dd. J = 14.2. 4.8 Hz. 1H). 2.96 (dd. J = 14.2. 9.0 Hz 1H) ' 
IR (KBr) 3360, 3270, 3040, 1705. 1655, 1600. 1520 cm 
MS (SIMS, positive) nVz 646 (MH*) 

Example 2 

Synthesis of 2.[5-amino-2-(4-fluorophenyl)-6-oxo-1.6<lihydro-1-pyrimidinyl)-N-[1-[(2-^ 
nytethyl]acetamide 

[0130] Toasolutionofthetitlecompound(1.14g, 1.77mmol)of Example Una mixture of methanol (15 mL) and THF 
(25 mL) was added 10% palladium carbon (188 mg) under a nitrogen atmosphere and the mixture was stirred at room 
temperature for 4 hours under a hydrogen atmosphere. The catalyst was removed by ffltration and washed with chloro- 
form-methanol (10:1) and the filtrate was concentrated under reduced pressure. The residue was separated and puri- 
fied by silica gel column chromatography (50:1 chloroform:methanol) to give the title conpound as whHe crystals f704 
mg. 78%). ' ^ 

mp 233-236*»C 

^H-NMR (500 MHz. DMSO-d6)5 8.92 (d. J » 6.8 Hz. 1H). 8.01 (d. J « 8.0 Hz. 1H). 7.91 (d. J = 8 0 Hz 1H) 7 66 (t 
J = 8.0 Hz. 1 H). 7.56 (t. J = 8.0 Hz. 1 H). 7.35 (dd. J = 8.6. 5.5 Hz. 2H), 7.28 (s, 1 H). 7.26 (t J = 8.0 Hz 2H) 7 23- 
7.17 (m. 3H). 7.09 (t. J = 8.0 Hz, 2H). 5.55 (m. 1H). 5.13 (s. 2H).4.48 (d. J = 16.7 Hz. 1H), 4.41 (d J = 16 7 H^ IH) 
3.30 (dd. J = 14,1. 4.9 Hz. 1H). 2.97 (dd. J = 14.1. 8.9 Hz. 1H) \ o.rnz. 

IR (KBr) 3400. 3330, 3250, 3040, 1705. 1655. 1600, 1525. 1500 cm''' 
MS (SIMS, positive) m/z 512 (MH+) 

Example 3 

Syf^esis of 2-[5-benzytoxycarbonylamino-2-(4-f luorophenyl)-6-oxo-1 .6<^^ 
onyl)benzoxazol-2-yqcarbonyll-2-phenylethyl]acetamide 

[0131] 

(1) Using the title compound of Reference Example 1 and the title compound of Reference Example 3 and by a 

reaction similar to that in Example 1-(1), 2-I5-benzyloxycarbonylamino-2-(4-fluorophenyi)-6-oxo-1 6-dihdn>1-pyri- 

midinyQ.N-[1-[[5-(methoxycartx)nyl)benzoxazd-2-yl]hydroxymethy0.2-phenylethyl]acetami^ was obtained as a 
pale-brown solid (1 .66 g. 72%). 

(2) Using the objective compound of Step (1) and by a reacOon similar to that in Example 1 -(2). the title compound 
was obtained as white crystals (1 .28 g. 82%). mp 21 8-222**C 

^H-NMR (500 MHz. DMSO-dde 9.04 (d. J = 6.8 Hz. 1H). 8.84 (s. 1H). 8.51 (d, J - 1.5 Hz. 1H). 8.40 (s 1H) 
8.23 (dd, J = 8.7. 1.5 Hz. 1H), 8.04 (d. J = 8.7 Hz. 1H). 7.45-7.40 (m. 4H). 7.38 (t. J = 7.1 Hz. 2H) 7 33 (t J 
7.1 Hz. 1H). 7.26 (t. J = 7.3 Hz. 2H). 7.22-7.13 (m. 5H). 5.51 (m. 1H). 5.17 (s, 2H). 4.53 (d. J = 16.8 Hz 1H) 
4.45 (d, J = 16.8 Hz, 1H). 3.92 (s. 3H). 3.31 (m. 1H). 2.97 (dd, J = 14.2. 8.9 Hz. 1H) 
IR (KBr) 3350, 3260, 3050. 1710. 1670. 1655. 1600. 1520 cm'^ 
MS (APCI. positive) m/z 704 (MH+) 

Example 4 

Synthesis of 2-(5-amino-2.(4-fluorophenyO-6-Qxo-1.6KJihydro-1-pyrimidinyO-N-[1-[[5-(mett^^^ 
yOcarbonyO-2-phenylethyQacetamide 

[0132] To a solution of tiie title compound (462 mg, 0.657 mmol) of Example 3 and anisole (0.21 mL. 1.9 mmol) in 
dichloromethane (13 mL) was addded under ice-cooling trifluorometiianesulfonic add (0.35 mL 4.0 mmoQ and the mix- 
ture was stirred at O^C to room temperature for 1 hour. A saturated aqueous sodium hydrogencarbonate solution (13 
mL) was added under ice^ooiing and the mixture was stirred for 30 min. The the reaction mixture was added to a sat- 
urated aqueous sodium hydrogencarbonate solution (50 mL) and extracted wrth ethyl acetate. The extract was washed 
with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue was sepa- 
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rated and purHied by silica gel column chromatography (30:1 chloroformimethanol) to give the tide compound as pale- 
yellow crystals (368 mg, 98%). mp 208-213*0 

^H-NMR (500 MHz. DMSO-d6)5 8.97 (d. J = 6.7 Hz. 1H). 8.51 (d, J = 1.6 Hz. 1H). 8.24 (dd. J = 8.7. 1.6 Hz. 1H), 
8.05 (d. J = 8.7 Hz, 1H). 7.35 (dd. J = 8.8. 5.6 Hz. 2H). 7.28-7.17 (m. 6H), 7.08 (t, J = 8.8 Hz. 2H). 5.50 (m. 1H). 
5.12 (s. 2H). 4.48 (d. J = 16.8 Hz. 1H). 4.41 (d, J = 16.8 Hz. 1H). 3.93 (s. 3H), 3.31 (m. 1 H), 2.97 (dd. J = 14.1. 8.9 
Hz. 1 H) 

IR (KBr) 3370, 1705, 1655, 1600 cm*^ 
MS (SIMS, positive) m/z 570 (MH*) 

Example 5 

Synthesis of 2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 ,6-dihydro-1-pyrimidinyn-N-[1 -[(5-cart)oxybenzoxazol-2-yl)cart)o- 
nyl]-2-phenylethyl]acetamide 

[0133] To a solution of the title compound (180 mg, 0.316 mmol) of Exanple 4 in a mixture of dimethylsulfide (5 mL) 
and dichloromethane (5 mL) was added under ice-cooling aluminum bromide (680 mg, 2.55 mmol) and the mixture was 
stin-ed at 0°C to room tenrperature for 4 hours. Water (10 mL) and 1 N hydrochloric add (1 mL) were added and the mix- 
ture was stirred at room tenperature for 1 hour. The precipitate was collected by filtration and washed with water and 
chloroform. The obtained solid was separated and purified by silica gel column chromatography (2:1 chloroform:meth- 
anol) to give the title compound as yellow crystals (146 mg, 83%). 

mp 207-2 14<»C 

^H-NMR (500 MHz, DMSO-de)^ 8.94 (d. J = 6.8 Hz. 1H). 8.46 (s. 1H). 8.24 (d. J = 8.6 Hz. 1H), 7.87 (d. J « 8.6 Hz. 
1H). 7.35 (dd. J = 8.7. 5.5 Hz. 2H). 7.29-7.18 (m. 6H). 7.11 (t. J = 8.7 Hz. 2H), 5.55 (m. 1H), 5.13 (s. 2H). 4.48 (d. 
J = 16.6 Hz. 1H). 4.42 (d. J = 16.6 Hz. 1H). 3.30 (m. 1H). 2.97 (dd. J= 14.1. 8.8 Hz. 1H) 
IR (KBr) 3300. 1700. 1655. 1600, 1520, 1500 cm'^ 
MS (SIMS, negative) m/z 554 (MH") 

Example 6 

Synthesis of 2-[5-benzyloxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1 ,6-dihydro-1-pyrimidinyl]-N-[1-[[6-{methoxycart> 
onyl)benzoxazol-2-yl]carbonyl]-2-phenylethyIlacetamide 

10134] 

(1) Using the title compound of Reference Example 1 and the title compound of Reference Example 4 and by a 
reaction similar to that in Example 1 -(1), 2-[5-benzylQxycarbonylamino-2-(4-fiuorophenyl)-6-oxo-1 ,6-dihydro-1 -pyri- 
midinyO-N-[l-[[6-(nriethQxycarbonyl)benzoxazd-2-yl]hydroxymethyl]-2-phenylethyl]acetamide was obtained as a 

white solid (1.09 g, 75%). 

(2) Using the objective compound of Step (1) and by a reaction similar to that in Example 1-(2). the title compound 
was obtained as pale-yellow aystals (521 mg, 50%). 

mp 247-250'»C 

^H-NMR (500 MHz. DMSO-d6)6 9.02 (d. J = 6.7 Hz, 1H), 8.84 (s. 1H). 8.45 (s, 1H), 8.40 (s, 1H), 8.12 (s. 2H), 
7.46-7.41 (m, 4H), 7.38 (t. J = 7.1 Hz. 2H). 7.33 (t, J = 7.1 Hz. 1H). 7.25 (t. J = 7.2 Hz. 2H). 7.22-7.13 (m. 5H). 
5.53 (m. 1H). 5.17 (s. 2H).4.53 (d. J = 16.7 Hz, 1H). 4.45 (d, J = 16.7 Hz, 1H). 3.93 (s. 3H). 3.30 (m. 1H). 2.97 
(dd. J= 14.2. 8.9 Hz, 1H) 

IR (KBr) 3370. 3240. 3020, 2920, 1715, 1655. 1600. 1520 cm*^ 
MS (SIMS, positive) m/z 704 (MH*) 

Example 7 

Synthesis of 2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyQ-N-II .[I6-(methoxycart)onyl)benzoxazol-2- 
yl]cart)onyI]-2-phenylethyl]acetamide 

[0135] Using the title compound of Example 6 and by a reaction similar to that in Example 4. the title compound was 
obtained as yellow crystals (284 mg. 88%). 
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mp 197-200°C 

^H-NMR (500 MHz. DMSO-d6)5 8.97 (d. J = 6.7 Hz, 1H). 8.46 (s. 1H). 8.12 {s. 2H), 7.35 (dd. J = 8 7 5 5 Hz 2H) 
7.28-7.17 (m. 6H). 7.10 (t J = 8,7 Hz. 2H). 5.52 (m. 1H), 5.12 (s. 2H). 4.48 (d. J = 16.6 Hz. 1H). 4.40 (d J = 16 6 
Hz, 1H). 3.93 (s. 3H). 3.31 (m. 1H). 2.97 (dd. J = 14.1. 8.9 Hz, 1H) v • * 

IR (KBr) 3350, 3000, 1705. 1655. 1600, 1500 cm*^ 
MS (SIMS, positive) m/z 570 (MH+) 



Example 8 



Synthesis of 2-[5-amino-2-(4-fluorophenyl)-6-oxo-1,6Hdihydro-1-pyrimidinyO-N.[1-[(6-c^^ 
nyl]-2-phenylethyl]acetamide 

[0136] Using the title compound of Example 7 and by a reaction similar to that in Exanple 5. the title compound was 
obtained as pale-yellow crystals (91 mg. 52%). 

mp 235-24 rC 

^H-NMR (500 MHz. DMS0.ds)6 8.93 (d, J = 6.8 Hz. 1H). 8.29 (s. 1H). 8.14 (d. J = 8.4 Hz, 1 H). 7.91 (d J = 8 4 Hz 
1 H). 7.35 (dd. J = 8.7. 5.6 Hz. 2H). 7.28-7.1 7 (m. 6H). 7.11 (t. J = 8.7 Hz. 2H). 5.56 (m. 1 H). 5. 13 (s. 2H) 4 49 (d' 
J = 16.7 Hz. 1 H), 4.42 (d, J = 16.7 Hz, 1 H). 3.33 (m. 1H). 2.96 (dd. J = 14.0. 9.0 Hz. 1H) 
IR (KBr) 3330. 1700, 1650. 1600, 1555 cm"^ 
MS (SIMS, negative) m/z 554 (MH") 

Example 9 

Synthesis of 2.[5-benzyloxycarbonylamino-2-{4-fluorophenyl)-6-oxo-1 .6KJihydro-1-pyrimidinyl]-N.(1-fbrmyl-2-phenyl6- 
thyl)acetarnide 



10137] 



(1) Using the title compound of Reference Exanrple 1 and L-phenylalaninol and by a reaction similar to that in 
Example 1-(1), 2-[5-benzyloxycarbonylamino-2-(4-fluorophenyi)-6-oxo-1.6-dihydro-1-pyrimidinyQ-N-(1-h^^ 
thyI-2- phenylethyl)acetamide was obtained as white crystals (6.51 g. 81%). 

(2) Using the objective compound of Step (1) and by a reaction similar to that in Exarrple 1-(2). the titie compound 
was obtained as white crystals (5.45 g. 93%). 

mp138-14rC 

^H-NMR (500 MHz. CDOa )5 9.62 (s. 1 H). 8.77 (brs. 1H), 7.53 (dd, J = 8.7. 5.2 Hz. 2H). 7.48 (s. 1H) 7 43-7 33 
(m. 5H). 7.28-7.08 (m. 7H). 6.52 (d. J « 6.8 Hz. 1 H). 5.24 (s. 2H), 4.77 (q, J=6.6 Hz. 1H), 4.52 (ABq J = 15 4 
Hz,2H),3.17(m,2H) ^ ^ 

IR (KBr) 3270, 3010. 1725. 1645. 1600. 1520 cm "* 
MS (SIMS, positive) m/z 529 (MH*) 

Example 10 



Synthesis of 2-[5-benzyloxycarbonylamino-2-(4-f luorophenyl)-6-Qxo-1 ,6-dlhydro-1 -pyrimidinyl].N-[1 -[I5-(benzyloxycar- 
bonyl)benzoxazol-2-yl]cartx)nyl]-2-phenylethyOacetamide 

[0138] 



(1) To a solution of the titie conpound (4.06 g. 7.68 mmol) of Example 9 and acetone cyanohydrin (2.1 mL. 23 
mmol) in dichloromethane (50 ml) was added methylamine (0.64 mL. 4.6 mmoO and the mixture was stin-ed at 
room temperature for 2 hours. The precipitate was collected by filtration and washed wrth ethyl acetate. Th filtrate 
and washing solution were combined and tiie organic solvent was evaporated under reduced pressure. The 
obtained concentrate was added to water (100 mL) and extracted with ethyl acetate. The extract was washed with 
saturated brin . dried over magnesium sulfate and concentrated under reduced pressure. The obtained solid was 
washed with etiner, combined witti the precipitate obtained earlier and.drled in vacuo to give 2-[5-benzyloxycarbo- 
nylamino-2-(4-f luorophenyl)-6K)xo-1 .6-dihydro-1 -pyrimidinyO-N.[1 -{cyanohydroxymethyl)-2-phenyletiTyi]acetamide 
as a white solid (3.68 g, 86%). 
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(2) To a mixture of chloroform (10 mL) and ethanol (4.5 mU 77 mmol) was added dropwise under ice-cooling acetyl 
chloride (5.0 mU 70 mmol) over 15 min. The mixture was stirred at 0**C for 10 min and the objective compound 
(1.30 g, 2.34 mmol) of Step (1) was added. The mixture was stirred at 0*^0 to room temperature for 3 hours. The 
solvent was evaporated under reduced pressure to give white solid. Thereto were added ethanol (13 mL) and the 
title compound (735 mg. 3.02 mmd) of Reference Example 5 and the mixture was heated to 65°C and stirred for 6 
hours. The solvent was evaporated under reduced pressure and the obtained concentrate was added to a 0.5N 
aqueous sodium hydroxide solution (50 mL) and extracted with ethyl acetate. The extract was washed with satu- 
rated brine and concentrated under reduced pressure. The residue was separated and purified X silica gel column 
chromatography (50:1 chloroformimethanol) to give a mixture containing 2-[5-benzy!oxycariDonylamino-2-(4-fluor- 
ophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -[[5-(benzyloxycart)onyl)benzoxazol-2-yl]hydroxymethyl]-2-phenyle- 
thy(]acetamide as a pale-yellow solid (395 mg). 

(3) Using a mixture containing the objective compound of Step (2) and by a reaction similar to that in Exanrple 1- 
(2), the title conrpound was obtained as pale-yellow crystals (179 mg, yield from 2-p-benzyloxycarbonylamlno-2- 
(4-fluorophenyl)-6-oxo-1.6-dihydro-1-pyrimidinyn-N-[1-(cyanohydroxymethyl)-2-phenyl€thy!lacetarrude, 10%). 

mp 221-225^*0 

^H-NMR (500 MHz, DMSO-d6)6 9.02 (d, J = 6.8 Hz. 1H), 8.83 (s. 1H). 8.55 (d. J = 1.4 Hz. IN). 8.40 (s, 1H), 
8.26 (dd, J = 8.8. 1 .4 Hz, 1H). 8.05 (d, J = 8.8 Hz. 1H). 7.52 (d. J = 7.2 Hz. 2H). 7.46-7.35 (m, 9H). 7.32 (t, J = 
7.1 Hz. 1H), 7.28-7.12 (m, 7H). 5.51 (m, 1H). 5.42 (s. 2H).5.17 (s. 2H), 4.53 (d, J = 16.6 Hz. 1H), 4.45 (d. J = 
16.6 Hz, 1H). 3.32 (m, 1H). 2.96 (dd, J « 14.1. 9.0 Hz, 1H) 
IR (KBr) 3370, 1715, 1670. 1655, 1600. 1520 cm*^ 
MS (SIMS, positive) m/z 780 (MK*) 

Example 11 

Synthesis of 2-[5-benzyloxycartx)nylamino-2-(4-fluorophenyI)-6oxo-1 ,6-dihydro-1 -pyrimidinyl]-N-[1-[[5-(ethylaminocar- 
bonyl)benzoxazol-2-yl]carbonyl]-2-phenylethyI]acetamide 

[0139] 

(1) To a solution of the objective conpound (2.00 g. 2.83 mmol) of Example 3-(1) in DMSO (250 mL) was added a 
1N aqueous sodium hydroxide solution (30 mL) and the mixture was stirred at room temperature for 1 hour. The 
reaction mixture was added to 0.1 N hydrochloric add (1000 mL) and extracted with ethyl acetate The extract was 
washed with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The 
obtained solid was washed with ether and dried in vacuo to give 2-[SbenzyloxycartX)nylamino-2-(44luorophenyl)- 
6-oxo-1,6-dihydro-1-pyrimidinyl]-N-[1-t(5-cait)oxybenzoxazol-2-yl) hydroxymethyl]-2-phenylethyl]acetamide as a 

whHe solid (1.58 g. 81%). 

(2) To a solution of the objective compound (450 mg, 0.651 mmol) of Step (1), ethylamine hydrochloride (67 mg. 
0.82 mmol) and HOBT (176 mg, 1.30 mmol) in DMF (10 mL) were added N-ethylmorpholine (0.10 mL. 0.79 mmol) 
and WSCI hydrochloride (148 mg, 0.772 mmol) and the mixture was stinted at room temperatu-e for 3.5 hours. The 
reaction mixture was added to IN hydrochloric add (80 mL) and extracted with ethyl acetate. The extract was 
washed successively with a saturated aqueous sodium hydrogencartsonate solution and saturated brine, dried over 
magnesium sulfate and concentrated under reduced pressure. The obtained solid was washed with ether and dried 
in vacuo to give 2-[5-benzyloxycartx>nylanTino-2-(4-fluorophenyO-6-axo-1,6-dihydro-1-pyrinTidinyl]-N^1-n^ 
aminocarbonyl)benzQxazol-2-yl]hydroxymethyO-2-phenylethylJacetamide cis a white solid (397 mg. 85%). 

(3) To a solution of the objective compound (448 mg. 0.623 mmol) of Step (2) In DMSO (5 mL) was added Dess- 
Martin periodinane (446 nrtg. 1 .05 mmol) and the mixture was stirred at room temperature for 1 .5 hours. To the reac- 
tion mixture was added a saturated aqueous sodium hydrogencarfx^nate solution (5 mL) containing sodium thio- 
suKate in a concentration of 0.22 g/mU and the mixture was stirred at room tenperature and extracted with ethyl 
acetate. The insoluble material in the extract was collected by filtration and the filtrate was washed successively 
with a saturated aqueous sodium hydrogencarbonate s lution and saturated brine, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue and the insoluble material obtained earlier were combined, 
and separated and purified by silica gel column chromatography (50:1 chlorofbrm:methanol) to give the title com- 
pound as pale-yellow crystals (268 mg, 60%). 

mp256-26rC 

^ H-NMR (500 MHz. DMSO-de)^ 9 00 (d. J = 6.9 Hz. 1 H), 8.86 (s. 1 H). 8.65 (t J = 5.5 Hz. 1 H). 8.46 (d. J = 1 .6 
Hz. 1H). 8.40 (s, 1H). 8.14 (dd. J = 8.7, 1.6 Hz, 1H). 7.97 (d. J = 8.7 Hz. 1H). 7.46-7.40 (m. 4H). 7.38 (t J = 7.1 
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Hz, 2H), 7.33 (t J = 7.1 Hz, 1H), 7.26 (t. J = 7.2 Hz. 2H). 7.22-7.13 (m. 5H), 5.54 {m, 1H). 5.17 (s. 2H). 4.53 (d. 
J = 16.4 Hz. 1 H). 4.46 (d. J = 16.4 Hz. 1 H), 3.3 (m. 3H). 2.95 (dd. J = 1 4.1 , 9.1 Hz. 1 H). 1 .16 (t, J = 7.2 Hz. 3H) 
IR (KBr) 3350. 3250, 3020. 1715, 1655. 1600, 1520 cm"^ 

5 Example 12 

Synthesis of 2-[5-amino-2-(4-f iuorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyl]-N-[1 -[[5-(ethyiaminocarbonyl)benzoxazol- 
2-yllcartx)nyl]-2-phenylethyI]acetamide 

10 [0140] Using the title conpound of Example 1 1 and by a reaction sinfrilar to that in Exanrple 4. the title compound was 
obtained as pale-yeltow crystals (1 11 mg. 68%). 

mp 233-239*C 

^H-NMR (500 MHz. DMSO-d6)6 8.94 (d. J = 6.8 Hz. 1H). 8.65 ft J = 5.5 Hz, 1H), 8.46 (d. J =: 1.6 Hz. 1H). 8.14 (dd, 
15 J = 8.7. 1.6 Hz. 1H). 7.98 (d, J = 8.7 Hz. 1H). 7.35 (dd. J = 8.7. 5.5 Hz, 2H). 7.29-7.18 (m. 6H). 7.10 (t. J = 8.7 Hz, 
2H). 5.53 (m. 1H). 5.12 (s. 2H). 4.48 (d. J = 16.7 Hz. 1H). 4.42 (d. J = 16.7 Hz. 1H). 3.3 (m. 3H), 2.96 (dd. J = 14.1. 
9.0 Hz. 1H). 1.16 (t. J = 7.2 Hz, 3H) 
IR (KBr) 3300, 1705. 1640. 1600. 1525, 1500 cm''' 

20 Example 13 

Synthesis of 2-[5-ben2yloxycarbonylamino-2-(4-fiuorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyl]-N-[1-[(5-nrtrobenzoxa- 
zol -2-y l)carbonyl} *2-ph enylethyQacetamide 

25 [0141] 

(1) Using the title conpound of Reference Example 1 and the title compourxi of Reference Example 6 and by a 
reaction similar to that in Example 1-(1). 2-[5-benzyloxycart)onylamino-2-{4-fluorophenyl)-6-oxo-1,6-dihydro-1-pyri- 
midinyG-N-[1 -[{5-nitrobenzoxazol-2-yi)hydroxymethyl]-2-phenylethyl)acetamide was obtained as a pale-yellow solid 

30 (2.54 g. 99%). 

(2) Using the objective compound of Step (1) and by a reaction similar to that in Example 1-(2). the title compound 
' was obtained as a pale-brown solid (1.47 g. 59%). 

^H-NMR (300 MHz. DMSO<!6)6 9.07 (d. J = 6.8 Hz. 1H). 8.90 (d, J = 2.2 Hz. 1H). 8.85 (s. 1H). 8.52 (dd. J = 
35 9.1, 2.2 Hz, 1H). 8.40 (s. 1H). 8.18 (d. J = 9.1 Hz. 1H). 7.53-7.10 (m. 14H). 5.49 (m, 1H). 5.17 (s. 2H). 4.58 (d. 

J = 16.8 Hz. 1H). 4.44 (d. J = 16.8 Hz. 1H). 3.4-325 (m. 1H), 2.97 (dd, J = 14.2. 8.9 Hz. 1H) 
IR (KBr) 3350. 3050, 1715. 1655. 1600. 1520 cm'^ 

Example 14 

40 

Synthesis of 2-[5-benzyioxycartx)nylamino-2-(4-f luorophenyl)-6-oxo-1 ,6Hjihydro-1 -pyrimidinyO-N^ 
zol-2-yl)cartx)nyI]-2-pheny!ethy!Jacetamide 

[0142] To a solution of the title compound (1 .340 g. 1 .940 mmol) of Example 13 in a mixture of THF (40 mL). water 
45 (7 mL) and methanol (7 mL) were added iron powder (2.734 g, 48.95 mmol) and 1 N hydrochloric acid (1 .64 mL), and 
the mixture was stin^ed at room temperature for 18 hours. The insoluble material was removed through celite and 
washed with chloroform. The filtrate and washing solution were conrbined and washed with a saturated aqueous 
sodium hydrogencarixsnate solution and saturated brine, dried over sodium sulfate and concentrated under reduced 
pressure. The residue was separated and purified by silica gel column chromatography (96:4 chloroform:methanol) and 
50 (97:3 chloroform:methanol) to give the title compound as an orange solid (1 .004 g, 78%). 

^H-NMR (300 MHz. DMSOd6)5 8.93 (s. 1H). 8.92 (d. J = 6.6 Hz. 1H). 8.41 (s. 1H), 7.54 (d. J = 8.9 Hz. 1H). 7.48- 
7.13 (m, 14H). 6.95 (d. J = 2.0 Hz. 1H), 6.92 (dd. J = 8.9. 2.0 Hz, 1H), 5.56 (m. 1H). 5.37 (s, 2H). 5.17 (s. 2H). 4.53 
(d. J = 16.7 Hz. 1H). 4.44 (d. J = 16.7 Hz. 1H). 3.25 (dd. J = 14.0. 4.4 Hz. 1H). 2.92 (dd. J = 14.0. 8.9 Hz. 1H) 
55 IR (KBr) 3325. 3000. 1695. 1650. 1600. 1510 cm-"" 
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Example 15 

Synthesis of 2-[5-amino-2-(4-1luorophenyl)-6-oxo- 1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -[(5-aminobenzoxazol-2-yl)carbonyI]- 
2iDhenylethyI]acetamide 

[0143] Using the title compound of Example 1 4 and by a reaction similar to that in Example 4, the title compound was 
obtained as a yellow solid (228 mg, 83%). 

^H-NMR (500 MHz, DMSO-d6)8 8.83 (d, J = 7.0 Hz. 1H). 7.53 (d, J = 8.8 Hz. 1H). 7.36 (m, 2H). 7.28 (s, 1H). 7.26 

(t. J = 7.3 Hz. 2H). 7.23-7.17 (m, 3H). 7.13 (t J = 8.8 Hz. 2H). 6.96 (d. J = 2.2 Hz, 1H). 6.92 (dd, J « 8.8. 2.2 Hz. 

1H). 5.56 (m. IN). 5.35 (S. 2H), 5.14 (s, 2H). 4.48 (d. J = 16.5 Hz. 1H). 4.41 (d. J = 16.6 Hz, 1H). 3.25 (dd, J = 14.1. 

4.8 Hz. 1H), 2.93 (dd. J = 14.1. 8.8 Hz, 1H) 

IR (KBr) 3250. 3000, 1700, 1650, 1600, 1520, 1500 cm^^ 

MS (SIMS, positive) m/z 527 (MH*) 

Example 16 

Synthesis of 2-[5-benzyloxycarbonylamino-2-(4-f luorophenyl)-6-oxo-1 ,6-dihydro-1 - pyrimidinyl]-N-[1 -[[5-(trif hjorometh- 
anesuIfonylamino)benzoxazol-2-yl]carbonyl]-2-phenylethyl]acetamide 



[0144] To a solution of the title compound (149 mg. 0.226 mmol) of Example 14 in THF (3 mL) was added triethyl- 
amine (0.038 mL. 0.273 mmol) and the mixture was cooled to -78**C. Thereto was added dropwise anhydrous trHluor- 
omethanesuHonic add (0.046 mL. 0.273 mnral). The obtained mixture was stined at the same temperature for 1 hour. 
Water (10 mL) was added and the mixture was allowed to warm to room temperature and extracted with ethyl acetate 
25 and chloroform. The extract was washed with saturated brine, dried over magnesium sulfate and concentrated under 
reduced pressure. The residue was separated and purified by silica gel column chromatography (95:5 chlorofbrm:meth- 
anol ■ 90:10 chloroform :methanol) to give the title compound as a pale-yellow solid ( 145 mg. 81%). 

^H-NMR (300 MHz, DMSO-d6)6 8.99 (d, J = 6.9 Hz, 1H). 8.90 (s. 1H), 8.41 (s. 1H). 7.96 (d, J = 8.9 Hz, 1H), 7.83 
30 (d, J = 2.0 Hz. 1H). 7.50 (dd. J = 8.9. 2.0 Hz. 1H), 7.44-7.14 (m. 14H), 5.54 (m. 1H), 5.17 (s. 2H). 4.53 (d, J = 16.8 
Hz. 1H). 4.45 (d. J = 16.8 Hz. 1H). 3.4-3.1 (m. 1H). 2.94 (dd. J = 14.1. 9.0 Hz. 1H) 
IR (KBr) 3325. 3025. 1705, 1650, 1600. 1520 cm"^ 
MS (SIMS, positive) m/z 793 (MM*) 

35 Example 17 

Synthesis of 2-[5-amino-2-(4-f luorophenyi)-6-oxo-1 ,6<lihydro-1 -pyrimidinylJ-N-[1 -[[5-(trif luoromethanesulfo- 
nytamino)benzoxazol-2-yl]carbonyl]-2-phenylethyl]acetamide 

40 [0145] Using the title compound of Exanople 1 6 and by a reaction similar to that in Example 4. the title compound was 
obtained as a pale-yellow solid (67 mg, 58%). 

mp 165- 170"C 

^H-NMR (500 MHz. DMSO-d6)6 8.91 (d, J = 6.9 Hz, 1H), 7.91 (d, J = 8.9 Hz, 1H), 7.79 (d. J = 2.0 Hz. 1H). 7.48 
45 (dd, J - 8,9, 2.0 Hz, 1 H). 7.35 (m. 2H), 7.29 (s, 1H). 7.26 (t, J « 7.3 Hz. 2H). 7.23-7.17 (m. 3H). 7.12 (t J = 8.8 Hz, 
2H). 5.53 (m. 1H), 4.48 (d. J = 16.6 Hz. 1H). 4.42 (d. J = 16.6 Hz. 1H). 3.31 (dd, J = 14.1. 4.7 Hz, 1H). 2.95 (dd, J 
= 14.1.8.9 Hz, 1H) 

IR (KBr) 3300. 3000. 1645. 1600. 1520. 1500 cm"^ 
MS (SIMS, positive) m/z 659 (MH*) 



55 



Example 18 

Synthesis of 2-[5-benzyloxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyl]-IM-[1-[(5-methoxyben- 
zoxazol-2-yl)carbonyl]-2-phenylethyI]acetamide 

[0146] 



(1) Using the title compound of Reference Example 1 and the title compound of Reference Example 7 and by a 
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reaction similar to that in Example 1 -(1), 2-[5-ben2yloxycartx>nylamino-2-(4-f luorophenyl)-6-Qxo-1 .6-dihydro-1 -pyri- 
midinyl]-N-[1-[(5-methoxyben2oxa20l-2-yl) hydroxymethyi)-2-phenylethyOacetamide was obtained as a pale-red 
solid (810 mg, 93%). 

(2) Using the above-mentioned compound and by a reaction similar to that in Example 1-(2). the title compound 
was obtained the as pale-yellow crystals (906 mg. 57%). 

mp 233-235*'C 

^H-NMR (500 MHz. DMSO^lg 68.98 (d. J = 6.9 Hz. 1H). 8.92 (s. 1H). 8.41 (s. 1H). 7.81 (d. J = 9.1 Hz 1H) 
7.52 (d. J = 2.4 Hz. 1H). 7.46-7.41 (m, 4H), 7.38 (t. J = 7.1 Hz. 2H). 7.33 (t J « 7.1 Hz. 1H). 7.28-7.14 (m' 8H)' 
5.55 (m. 1 H), 5.17 (s. 2H).4.53 (d. J = 16.7 Hz. 1H). 4.44 (d, J = 16.7 Hz. 1H). 3.86 (s. 3H). 3.30 (dd J ='l4 1* 
4.5 Hz. 1H). 2.94 (dd. J = 14.1. 9.0 Hz, 1H) . • . 

IR (KBr) 3390, 3300, 1705. 1660. 1605, 1520 cm"* 
MS (SIMS, positive) m/z 676 (MH*) 

Example 19 

Synth sis of 2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyl]-N-[1 -[(5-methoxyben2oxazol-2-yl)carba- 
nyl]-2-ph nyiethyl]acetamide 

[0147] Using the title compound of Example 18 and by a reaction similar to that in Example 4. the titie conpound was 
obtained as pale-yellow crystals (586 mg. 92%). 

mp 163-169*'C 

^H-NMR (500 MHz. DMSO-dg) 58.92 (d. J = 6.9 Hz. 1H). 7.82 (d. J = 9.1 Hz. 1H). 7.53 (d. J = 2.4 Hz 1H) 7 35 
(dd. J = 8.6. 5.6 Hz. 2H). 7.29-7.18 (m. 7H). 7.1 1 (t. J = 8.6 Hz. 2H). 5.54 (m. 1H). 5.16 (s. 2H), 4.48 (d. J = 16 5 
Hz. 1H). 4.41 (d. J = 16.5 Hz. 1H). 3.86 (s. 3H). 3.30 (dd. J = 14.1. 4.4 Hz. 1H). 2.95(dd. J = 14.1 9 1 Hz 1H) 
I R (KBr) 3390. 3270. 1 705. 1 660. 1 605. 1 505 cm-"" 
MS (SIMS, positive) m/z 542 (MH+) 

Example 20 

Syrrthesisof 2-[5-amlno-2-(4-fluorophenyl)-6-Qxo-1.6-dihydro-1-pyrimidinyQ-N-[1-[(5-h^^^ 
nyiJ-2-phenyiethyl]acetamide 

[0148] To a solution of the title compound (452 mg. 0.835 mmol) of Example 19 in dichloromethane (10 mL) was 
added under ice-cooling a solution (1.0 M, 8.4 mL, 8.4 mmd) of boron tribromide in dichloromethane and the mixture 
was stirred at 0°C to room temperature for 4 hours. Methanol (1.5 mL) was added and the mixture was stin-ed lor 10 
min. The reaction mixture was added to a saturated aqueous sodium hydrogencarbonate solution (50 mL) and 
extracted with ethyl acetate. The extract was washed with saturated brine, dried over magnesium sulfate and was con- 
centrated under reduced pressure. The residue was separated and purified by silica gel column chromatography (10:1 
chloroform:methanol) to give the title compound as a yellow solid (340 mg, 77 %). 

^ H-NMR (500 MHz. DMSCWg) 59-95 (brs. 1 H), 8.89 (d. J = 6.9 Hz. 1 H). 7.69 (d. J = 8.9 Hz. 1 H). 7.35 (dd, J = 8 5 
5.6 Hz. 2H), 7.29-7.07 (m. 10H). 5.54 (m. 1H). 5.15 (s. 2H), 4.48 (d. J = 16.5 Hz, 1H). 4.41 (d. J « 16.5 Hz 1H)* 
3.27 (dd. J = 14.1. 4.7 Hz, 1H), 2.94 (dd. J = 14.1. 9.0 Hz. 1H) 
IR (KBr) 3410, 3290, 1705. 1660, 1605, 1520. 1505 cm'"" 
MS (SIMS, positive) nrVz 528 (MH*) 

ExampI 21 

Synthesis of 2-[5-benzytoxycarbonyiamino-2-(4-f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyl]-N-[2-phenyt-1 •[(2-thia- 
zolyl)carbonyl]ethyl]acetannide 

[0149] 

(1) To a solution of th title compound (724 mg. 1 .37 mmol) of Example 9 in dichloromethane (15 mL) was added 
2-trimethylsilylthiazol (0.23 mL. 1 .4 mmol) and the mixture was stirred at room temperature for one day. A solution 
(1M. 2.5 mL, 2.5 mmol) of tetrabutyi ammonium fluoride in THF was added and the mixture was stirred for 30 min. 
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The reaction mixture was added to a saturated aqueous sodium hydrogencarbonate solution (50 mL) and extracted 
with chloroform. The extract was dried over anhydrous magnesium sulfate and concentrated under reduced pres- 
sure. The residue was separated and purified by silica gel column chromatography (50:1 chloroformrmethanol) to 
give 2-[5-benzyloxycarbonylamino-2-(4-f luoropheny!)-6-oxo-1 .6-dihydro-1 -pyrimidinyI]-N-[2-phenyl-1 -[(2-thia- 
2olyl)hydroxymethyG ethyljacetamide as a white solid (665 mg, 79%). 

(2) Using the above-mentioned compound and by a reaction sinrtilar to that in Example 1-(2), the title compound 
was obtained as white crystals (554 mg. 86%). 

mp 209-21 rC 

^H-NMR (500 MHz, DMSO-de) 68.92 (s. 1H). 8.85 (d, J = 7.5 Hz. 1H). 8.41 (s. 1H). 8.30 (d. J = 3.0 Hz. 1H). 
8.21 (d. J = 3.0 Hz, 1H). 7.47-7.41 (m. 4H). 7.38 (t J = 7.1 Hz, 2H), 7.33 (t, J = 7.1 Hz, 1H). 7.27-7.18 (m. 5H). 
7.15 (d. J = 7.0 Hz. 2H). 5.67 (m, IN), 5.17(s, 2K4.55 (d. J 16.6 Hz, 1H), 4.42 (d, J = 16.6 Hz. 1H), 3.19 (dd. 
J = 14.0. 4.2 Hz. 1H. 2.88 (dd. J = 14.0. 9.2 Hz. 1H) 
IR (KBr) 3360. 1725. 1655, 1605. 1525 cm '' 
MS (SIMS, positive) m/z 612 (MH*) 

Example 22 

Synthesis of 2-[5-amino-2-(4-f luorophenyl)-6-oxo- 1 .6-dihydro- 1 -pyrimidinyll- N-[2iDhenyl- 1 -[(2-thia20lyl)carbo- 
nyljethyljacetamide 

[0150] Using the title compound of Exanrple 21 and by a reaction similar to that in Example 4. the title compound was 
btained as white crystals (370 mg. 100%). mp 199-203*'C 

^H-NMR (500 MHz. DMSOndg) 68.79 (d. J = 7.5 Hz, 1H), 8.30 (d. J = 2.9 Hz. 1H). 8.21 (d. J = 2.9 Hz. 1H), 7.36 
(dd. J = 8.5. 5.6 Hz. 2H). 7.29-7.14 (m. 8H). 5.67 (m. 1H). 5.15 (s. 2H). 4.50 (d. J = 16.6 Hz. 1H). 4.39 (d. J = 16.6 
Hz. 1H). 3.19 (dd. J = 14.0. 4.3 Hz, 1H). 2.89 (dd. J = 14.0, 9.2 Hz. 1H) 
IR (KBr) 3380. 1650. 1605. 1500 cm*^ 
MS (SIMS, positive) m/z 478 (MH*) 

Example 23 

Synthesis of 2-[5-benzytoxycarbonylamino-2-(4-fluorophenyi)-6-Qxo-1 .6<ilhydro-1 -pyrimidinyl]-N-[1-[(2-oxazolinyOcar- 
bonyl]-2-phenylethyl]acetamide 

[0151] 

(1) Using the title conpound of Reference Example 1 and the title compound of Refer^ce Example 8 and by a 
reaction similar to that in Example 1-(1). a mixture containing 2-p-benzylQxycart)onylamino-2-(4-fluorophenyl)-6- 
oxo-1.6-dihydro-1-pyrimidinyl]-N-[1-[(2-oxazolinyl)hydroxymethyl]-2-phenylethyl]acetamide was obtained as a 

while solid (521 mg). 

(2) Using the above-mentioned compound and by a reaction sin^lar to that in Example 1-(2), the title compound 
was otrtained as white crystals (173 mg. yield from the title compound of Reference Example 8, 23%). 

mp215-220'*C 

^H-NMR (300 MHz. DMSOde) 58.92 (t. J = 5.7 Hz. 1H), 8.90 (s, 1H). 8.68 (d. J « 7.2 Hz. 1H), 8.42 (s. 1H), 
7.51-7.08 (m. 14H), 5.25 (m. 1H). 5.18 (S. 2H). 4.50 (d. J = 16.8 Hz. 1H), 4.42 (d. J = 16.8 Hz. 1H). 3.68 (t. J = 
6.1 Hz. 2H). 3.48 (m. 2H). 3.10 (dd. J o 14.0. 4.2 Hz. 1H), 2.77 (dd. J = 14.0. 8.9 Hz. 1H) 
IR (KBr) 3380, 3270, 1725. 1655, 1600, 1520 cm"^ 

Example 24 

Synthesis of 2-[5-amino-2-(4-fluorophenyl)-6-oxo-1 .6-dihydro- 1-pyrimidinyl]-N-[1 -[(2-oxazolinyl)carbonyl]-2-phenyle- 
thyQacetamide 

(01 52] Using the title compound of Exanrple 23 and by a reaction similar to that in Example 4, the title compound was 
obtained as white crystals (48 mg, 49%). mp 180-185*C 
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^H-NMR (300 MHz, DMSO-dg) 58.92 (t J = 5.8 Hz. 1H). 8.62 (d. J = 7.2 Hz. 1H). 7.40 (dd. J = 8.7. 5.5 Hz, 2H). 
7.30-7.09 (m. 8H). 5.24 (m. 1H). 5.15 (s. 2H). 4.46 (d. J = 16.7 Hz. 1H). 4.38 (d, J = 16.7 Hz. 1H). 3.68 (t. J = 6.2 
Hz. 2H). 3.48 (m. 2H). 3.10 (dd. J = 14.0. 4.2 Hz, 1H). 2.78 (dd. J = 14.0. 8.8 Hz. 1H) 
IR (KBr) 3350. 1655. 1600. 1530 cm'"' 

[0153] The oonpounds obtained in the atwe-mentioned Examples are shown in Tables 1-4. wherein Me is methyl. 
Et is ethyl and Bn is benzyl. 
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Exanple 25 - Example 94 

[01 54] The compounds shown in Tables 5 to 9 were synthesized according to the above-mentioned Examples. 
Tables. Me is methyl and Et is ethyl. 
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[01551 The spectrum data of the representative compounds from the compounds obtained in the above-mentioned 
Examples are shown In the following. 

so Compound of Example 26 

2-[5-amino-2-(4.fluorophenyI)-6-oxo-1 .S-dihydro-l -pyrlmidinyO-N-[1 -[(5-f luorobenzGxazo!-2-yi)cartK5nyn-2-phenyle- 
thyQacetamide 

55 101561 

mp 222-2ZTC 

^H-NMR (500 MHz, DMSOkIs) 68.95 (d, J = 6.8 Hz. 1H), 7.98 (dd. J = 9.2. 4.3 Hz, 1H). 7.91 (dd. J = 8.4, 2.5 Hz. 



IS 
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1H^ 7 55 fdt J - 2 5 9 2 Hz 1H). 7.35 (dd. J = 8.7. 5.6 Hz. 2H). 7.29-7.18 (m. 6H). 7.10 (t. J = 8.7 Hz. 2H). 5.50 
;m,^lH) 5?5 (S.'2". 4.« (d! J = 16.7 Hz. 1H). 4.40 (d. J = 16.7 Hz. 1H). 3.30 (dd. J = 14.1. 4.7 Hz. 1H). 2.96 (dd. 
J = 14.1, 8.9 Hz, 1H) 

IR (KBr) 3330. 3020. 1710. 1655. 1605, 1525. 1505 cm"^ 
f MS (SIMS, positive) m/z 530 (MH*) 

Compound of Example 28 

2.[5-amino.2-(4-fluorophenyl).6-oxo.1.6-dhydro-1^^^^^^ 
70 phenylethyljacetamide 

[0157] 

'S-SIrTc^^MNz DMSO-de) 58.98 (d. J = 6.5 Hz, 1H). 8.51 (d. J = 1.4 Hz, 1H), 8.24 (dd. J = 8.7, 1.6 Hz, 1H), 
8 05Td J = a7 H^^^^ 7.40'7.00 (mNoH). 5.50 (m, 1H). 5.14 (s. 2H). 4.56^.31 (m, 4H). 3.30 (m, 1H). 2.96 (m. 
1H).1.37(t, J=7.1 HZ.3H) 
IR (KBr) 3300. 1710. 1655, 1600, 1500 cm"^ 
MS(SIMS, positive) mfe 584 (MH"") 

0 

Compound of Example 30 

2.[5.amino.2.(4.f luorophenyl)-6-oxo.1 .e-dihydro-l i)yrimidinyl]-N.[1 .[(5.cart3amoylben20xazol-2.yl)caibonyll.2.phe- 
nylethyllacetamide 

s 

[0158] 

ZmH%00 MHz. DMSOKle) 68.96 (d. J =6.8 Hz. 1H). 8.51 (s. 1H). 8.24^:1 ^ ("^^^H) 7^98 W J = 87 Hz 1H) 
w 7 56 (brs. 1H). 7.35 (dd, J = 8.4. 5.6 Hz. 2H), 7.30-7.15 (m, 7H). 7.10 (t, J = 8.7 Hz. 2H). 5.53 (m. 1 H), 5.14 (s. 2H), 
4.58-4.30 (m, 2H), 3.30 (m. 1 H). 2.96 (m. 1 H) 
IR (KBr) 3350. 1650, 1600 cm-1 

Compound of Example 31 

2-[5.benzyloxycart)onylamino-2-(4-fluorophenyl)-^^^^ 
nyi)benzoxazol-2-yl)carbonyO-2-phenylethyl]acetamide 

[0159] 

40 

"^^hZoMHz. DMSOKie) 59.00 (d. J = 6.8 Hz. 1H). 8.88 (s. 1H) 8 *1 (s 1H) 8.05 ^ 1H) 7-96 (d^= 8^6 
Hz. 1H). 7.67 (dd. J = 8.5. 1.5 Hz. 1H). 7.55-7.02 (m. 14H). 5.57 (m. 1H). 5.17 (5. 2H). 4.54 (d. J = 16.4 Hz. 1H). 
4.415 (d. J = 17.1 Hz. 1H). 3.16-2.65 (m. 8H) 
45 IR (KBr) 3350. 1650, 1500 cm-^ 

Compound of Example 32 

2-[5-amino-2-(4-fluorophenyl)-6-oxo-1.6-dihydro-1-pyrimidinyO-N-[1-[[5(dimetMamino« 
so onyl]-2-phenylethyl]acetamide mp 129-133'C 

[0160] 

1H.NMR (300 MHz DMSO-ds) 68.94 (d. J = 6.8 Hz. 1H). 8 05 (d. J =Jf "z. 1H). 7.97 (d. J = f « ^!;fl-/;f; ^^IJ- 
55 J = 8.5. 1 .5 Hz. 1 H). 7.48-7.00 (m. 10H), 5.56 (m. 1 H). 5.13 (d. J = 6.7 Hz. 2H). 4.49 (d. J = 16.8 Hz. 1H). 4.41 (d. 
J = 16.7 Hz, 1H). 3.12-2.72 (m. 8H) 
IR (KBr) 3350, 1650. 1610. 1500 cm"^ 
MS (SIMS, positive) m/z 583 (MH*) 
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Compound of Example 34 

2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 ■[[5-(diethyIaminocafbonyl)benzoxa2o!-2-yOcarbo- 
nyl]-2-phenylethyI]acetamide 

[0161] 

mp 120-1 24*»C ^H-NMR (300 MHz. DMSO-dg) 68.94 (d. J = 6.8 Hz. 1H). 7.98 (s, 1H), 7.97 (d, J = 8.8 Hz. 1H). 7.61 
(dd. J = 8.5. 1.3 Hz. IN). 7.50-6.85 (m. 10H). 5.57 (m. 1H). 5.14 (s. 2H). 4.49 (d. J = 16.9 Hz. 1H). 4.42 (d. J = 17.2 
Hz, 1H). 3.60-2.85 (m, 6H). 1.30-0.90 (m. 6H) 
IR (KBr) 3350. 1650. 1600 cm'^ 
MS (SIMS, positive) m/z 61 1 (MH*) 



Compound of Example 36 



2-[5-amino-2-(4-f luorophenyi)-6-oxo-1 .6-dihydro-1 -pyrimidinyfJ-N-tl -[(oxazolo[4.5-blpyridin-2-yl)carbonyI]-2-phenyle- 
thyQacetamtde 



[0162] 



mp 222-225°C 

^H-NMR (500 MHz. DMSO-dg) 69.01 (d. J = 6.7 Hz. 1H), 8.76 (dd. J = 4.7. 1.1 Hz, 1H). 8.42 (dd. J = 8.3. 1.1 Hz, 
1H). 7.70 (dd, J = 8.3, 4.7 Hz. 1H). 7.35 (dd. J = 8.7. 5.6 Hz. 2H). 7.29-7.19 (m. 6H). 7.09 (t.J = 8.7 Hz, 2H), 5.48 
(m. 1H). 5.14 (s. 2H). 4.48 (d. J = 16.8 Hz. 1H). 4.40 (d. J = 16.8 Hz. 1H). 3.34 (m. 1H). 2.98 (dd.J = 14 1 8 9 Hz 
1H) 

IR (KBr) 3390. 1715. 1655. 1605, 1530. 1505 cm '' 
MS (SIMS, positive) m/z 51 3 (MH+) 

Compound of Example 38 



2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyO-N-[1 -[(benzothioazol-2-yl)cartx)nyl]-2-phenyie- 
thyQacetamide 



[0163] 

mp 196-200**C 

^H-NMR (500 MHz, DMSO-de) 68.90 (d, J = 7.2 Hz. 1H), 8.28 (m. 2H). 7.68 (m. 2H). 7.35 (dd. J « 8.6. 5.5 Hz. 2H). 
7.29-7.18 (m. 6H). 710 (t. J = 8.6 Hz. 2H). 5.75 (m. 1H), 5.16 (s. 2H). 4.52 (d. J = 16.5 Hz. 1H). 4.40 (d. J = 16.5 
Hz, 1H), 3.27 (dd, J = 14.0. 4.5 Hz. 1H). 2.97 (dd, J = 14,0. 9.0 Hz. 1H) 
IR (KBr) 3400, 3290, 3050. 1655. 1605, 1555. 1505 cm '' 
MS (SIMS, positive) m/z 528 (MH*) 



C mpound of Example 40 



2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyO-N-[1 -[(benzoxazol-2-yi)cartx>nyl]-2"(4-f luorophe- 
nyl)ethyl]acetamide 



[0164] 



mp 245-249»C 

^H-NMR (300 MHz. DMSO-dg) 68.94 (d. J = 7.0 Hz. 1 H). 8.01 (d. J = 7.9 Hz, 1 H). 7.92 (d. J = 8.2 Hz. 1 H). 7.67 (t. 
J = 7.52 Hz. 1H). 7.56 (t. J = 7.4 Hz. IN). 7.35 (dd. J = 8.5. 5.5 Hz. 2H). 7.28 (s. 1H). 7.25 (dd. J = 8.4. 5.6 Hz. 2H)! 
7.08 (t. J = 8.8 Hz. 4H), 5.51 (m. 1H). 5.15 (s. 2H). 4.48 (d. J = 16.9 Hz. 1H). 4.39 (d. J « 16.5 Hz. 1H). 3.29 (dd J 
= 14.1. 4.8 Hz. 1H). 2.95 (dd. J = 14.0. 9.1 Hz. 1H) 
IR (KBr) 3350, 1650. 1600. 1500 cm'^ 
MS (SIMS, positive) m/z 530 (MH*) 
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Compound of Example 45 

2.(5-ben2yloxycarbonylamino.6K)xo-2.phenyM.6K^^^^ 
phenylethyllacetamide 

[0165] 

ZmE^OUHz. DMSO-de) 69.04 (d. J = 6.7 Hz. 1H). 8.M(s. 1HJ. 8.76 W 1^ = ^.7 H.. ^^y^^'^l 
2H) 7 69 (dd J = 8.3. 4.7 Hz. 1H). 7.46-7.14 (m. 15H). 5.49 (m. 1H). 5.18 (s. 2H). 4.51 (d. J = 16.6 Hz. 1H). 4.44 
(d. j = 16.6 HZ. 1H). 3.34 (dd. J = 14.0. 5.0 Hz. 1H). 2.98 (dd. J = 14.0. 8.8 Hz. 1H) 
IR (KBr) 3350. 1720, 1655, 1600. 1510 cm'' 
MS (SIMS, positive) m/z 629 (MH*) 

15 Compound of Example 46 

2-(5-amino-6-oxo-2-phenyl-1.6-dihydro-1-pyrimidinyO-N-[1-[{Gxazolo[4.5-b]pyridin-2-yDc^ 

mide 

20 [0166] 

iH-NMR (300 MHz. DMSO^le) 58.98 (d. J = 6.6 Hz. 1H). 8.76 (dd. J ^^'-^^^^^^^^^^ ^Vs^y^^m^^ 
1H) 7 70 (dd J = 8.3. 4.7 Hz. 1H). 7.39-7.17 (m. 11H). 5.48 (m. 1H). 5.11 (s. 2H). 4.47 (d. J = 16.6 Hz. 1H). 4.40 
(d. j = 16-6 Hz. 1H). 3.32 (m. 1H). 2.99 (dd. J = 14.0. 8.8 Hz. 1H) 
25 IR (KBr) 3380. 1715. 1655. 1610. 1530 cm"^ 
MS (SIMS, positive) m/z 495 (MH*) 

Compound of Example 50 

30 2-[5-amino-6-oxo.2-(m-tolyl)-1.6Klihydro-1-pyrimid-|^^^^^ 
nylethyl]acetamide mp 185-188**C 

[0167] 

^H-NMR (500 MHz. DMSO-dg) 68.95 (d. J = 6.5 Hz. 1H). asi (d. J = 0.7 Hz. 1H). 8^23 (dd. J ' 0^8 Hz^lH^^ 
8 05 (d J = 87 Hz. 1H). 7.30 7.06 (m. 10H). 5.53 (m. 1H). 5.10 (s. 2H). 4.46 (s. 2H). 3.93 (s. 3H). 3.30 (dd. J = 
14.0. 5.0 Hz. 1H). 2.99 (dd. J = 14.0. 8.5 Hz. 1H). 2.28 (s. 3H) 
IR (KBr) 3250. 3000. 2925. 1710. 1655. 1605, 1515 cm'^ 
MS (SIMS, positive) m/z 566 (MH*) 



35 



40 



45 



SO 



Compound of Example 52 

2-[5-amino-6-axo-2-(m-tolyl)-1.6<liMro-1-pyrimidinyn-N-[1-n5Kethoxy(ai^ 
thyQacetamide 

[0168] 

ZmnZoU^. D-^SO^e) 58.94 (d. J = 6.5 Hz. 1H). 8.51 (s. 1H). 8^ J = ' ^4 to^!^' 

8.7 Hz. 1H). 7.35-7.00 (m. 10H). 5.51 (m. 1H). 5.09 (brs. 2H). 4.46 (s. 2H). 4.39 (q. J = 7.1 Hz. 2H). 3.30 (m. 1H). 
2.98 (m. 1H). 2.27 (s. 3H). 1.37 (t. J = 7.1 Hz. 3H) 
IR (KBr) 3350. 1710. 1655, 1610 cm'^ 
MS (SIMS, positive) m/z 580 (MH*) 



55 
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Compound of Example 53 

2-I543enzyfoxycarbonylamino-6-oxo-2.(m.tolyl)-1.6-dihydro-1-pyrimi 

nyi]-2-phenylethyl]acetamide ^ ' 

[0169] 

mp 200-208**C 

^H.NMR (300 MHz. DMSO^lg) 68.99 (d, J = 6.6 Hz. 1H), 8.86 (s. 1H). 8.50 (d. J = 1.3 Hz. 1H), 8.40 (s 1H) 8 17 
(dd. J = 8.8. 1.6 Hz. 1H). 7.97 (d. J = 8.7 Hz. 1H). 7.57 (brs. 1H). 7.50-7.05 (m. 15H). 5.53 (m. 1H) 5 17 (s 2H) 
4.50 (brs. 2H). 3.30 (m. 1 H). 2.97 (m. 1 H). 2.29 (s. 3H) I . o. i / ^s. ^H). 

IR (KBr) 3250. 1655. 1510 cm "" 

Compound of Example 54 

2-[5-amirio-6-oxo-2-(m-tolyl)-1.6<iihydro-1-pyrimdinyO-N-[1.[(5-carbam^ carbonyn-2-Dhenvle- 
thyl]acetamide 'j i 

[0170] 

np 262-264**C 

^H-NMR (300 MHz. DMSO-dg) 58.93 (d. J = 6.7 H2. 1H). 8,50 (d. J = 1.3 Hz. 1H). 8.17 (dd. J = 8 8 1 6 Hz 1 W 

''^H)t^lm^^^^^^ ^'^''''' '^ ^ ^""^^ ^'^ '2^' 3-30 

IR (KBr) 3350. 1650 cm '' 

MS (SIMS, positive) m/z 551 (MH+) 

Compound of Example 55 

2.[5-benzyloxycarbonyIamino-6K>xo-2Km-tolyO-1.6-dihydro-1w^ 

yOcarbonyG-2i)henylethyl]acetamidenp 207-21 4*C "«t^ui^ 
[0171] 

^H-NMR (300 MHz. DMSO^g) 68.99 (d. J = 8.7 Hz. 1H). 8.86 (brs. 1H). 8.67 (brs. 1H). 8.45 (d J = 1 3 Hz 1H) 
8.40 (s. 1H). 8.14 (dd. J = 8.7. 1.7 Hz, 1 H). 7.98 (d. J = 8.7 Hz. 1H). 7.55-7.08 (m. 14H). 5.54 (rn. 1H) 5*17 (s 2H^' 
4.50(bfs.2H).3.30(m.1H).2.97(m.1H).2.29(s.3H).1.16(t.J = 7.2Hz.3h5 ^^.l 7 (s. 2H). 

IR (KBr) 3350, 1655. 1510 cm"^ 

Compound of Example 56 

2-[5-amino-6-oxo-2-(m-tolyl)-1.6-dihydro-1-pyrimidirTyO-N-[[5-(ethylaminoc^ 

nylethyl)acetamidemp212-214*C yj^pne- 
[0172] 

^H-NMR (300 MHz. DMSO^Jg) 68.93 (d. J - 6.8 Hz, 1 H). 8.67 (brs. 1 H). 8.46 (s. 1H), 8.14 (d. J = 8,8 Hz 1 H) 7 98 
(d. J « 8.8 Hz, 1H). 7.48-7.02 (m. 10H). 5.53 (m. 1H). 5.10 (s. 2H). 4.46 (brs. 2H). 3.35 (q. J . 7.2 Hz. 2H) 3 30 (m 
1H).2.97(m,1H).2.27(s.3H),1.16(tJ = 7.1Hz.3H) ^ z. ^m;. 3.30 (m. 

IR (KBr) 3350, 1640. 1605, 1510 cm-** 
MS (SIMS, positive) m/z 579 (MH+) 
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C mpound of Example 57 

2-[5-benzyloxycarbonylamino-6-oxo-2-(m-tolyl)-1 ,6-dihydro-1 -pyrimidinyll-N-[1 -I[5-(diethylaminocariDonyl)benzoxazol- 
2-yl]carbonyl]-2-phenylethylJacetamide mp 95-100**C 

[0173] 

^H-NMR (300 MHz. DMSOndg) 58.99 (d. J = 6.5 Hz, 1H), 8.86 (brs. 1H), 8.41 (s, 1H). 7.97 (s. 1H). 7.96 (d. J = 8.0 
Hz. 1H). 7.61 (dd, J = 8.7. 1.4 Hz. 1H). 7.50-6.95 (m. 14H). 5.55 (m, 1H). 5.17 (s. 2H). 4.50 (bre. 2H). 3.60-2.82 (m. 
10 6H). 2.30 (S. 3H), 1.30-0.80 (m. 6H) 
IR (KBr) 3350, 1720, 1650. 1505 cm*'' 

Compound of Example 58 

15 2-[5-amino-6-oxo-2-(m-tolyl)-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 .1[5-(diethylaminocarbonyl)benzoxazol-2-yllcarbonyO-2- 
phenylethyOacetamide 

[01741 

20 mp117-120"C 

^H-NMR (300 MHz. DMSO-dg) 68.92 (d, J = 6.6 Hz. 1H). 7.97 (s. 1H). 7.96 (d. J = 7.2 Hz. 1H), 7.61 (dd, J = 8.6, 
1.3 Hz, 1H), 7.40-6.92 (m. 10H). 5.54 (m, 1H). 5.10 (s. 2H). 4.46 (brs, 2H). 3.60-2.90 (m. 6H), 2.28 (s, 3H), 1.30- 
0.90 (m.6H) 

IR (KBr) 3400. 1610. 1520 cm"^ 
?5 MS (SIMS, positive) nVz 607 (MH*) 

Compound of Example 59 

2-[5-benzyloxycarbonylamino-6-oxo-2-(m-tolyl)-1 .6-dihydro-1 -pyrimidinyn-N-[1 -[(oxazol^ 
30 phenylethyOacetamide mp 223-227<»C 

[0175] 

^H-NMR (300 MHz, DMSOds) 59.03 (d, J =6.6 Hz. 1H), 8.83 (s. 1H). 8.76 (dd. J = 4.7, 1.4 Hz. 1H), 8.43-8.38 (m, 
35 2H). 7.59 (dd, J = 8.4. 4.7 Hz. 1H), 7.47-7.12 (m, 14H). 5.51 (m. 1H), 5.17 (s. 2H). 4.50 (s, 2H), 3.33 (dd. J = 14.1, 
4.9 Hz. 1H), 2.99 (dd, J = 14.1, 8.7 Hz, 1H), 2.29 (s. 3H) 
IR (KBr) 3360. 3010, 1720. 1655, 1600, 1505 cm*^ 
MS (SIMS, positive) m^z 643 (MH*) 

40 Compound of Example 60 

2-[5-amino-6-oxo-2-(m-tolyl)-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -[(oxazolo[4,5-b]pyridin-2-yl)carbonyQ-2-phenylethyI]aceta- 
mtde 

45 [0176] 

^H-NMR (300 MHz, DMSO-dg) 58.97 (d, J = 6.5 Hz. 1H), 8,76 (dd. J = 4.7, 1.4 Hz. 1H). 8.42 (dd. J = 8.4, 1.4 Hz, 
1H). 7.70 (dd. J » 8.4, 4.7 Hz, 1H). 729-7.04 (m. 10H), 5.50 (m. 1H), 5.09 (s, 2H). 4.45 (s. 2H), 3.30 (m, 1H). 2.99 
(dd. J = 14.1. 8.8 Hz, 1H). 2.27 (s, 3H) 
50 IR (KBr) 3260. 1715. 1655, 1605, 1525 cm"^ 
MS (SIMS, positive) nVz 509 (MH+) 
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Compound of Example 62 

2-[5-amino-6-oxo-2-(3iDyridyl)-1,6Hdihydro-1i5yrimidinyl]-N-[1-[[5-(m 
ny1ethyl]acetamide 

[0177] 

mp 14M47°C 

^H-NMR (500 MHz. DMSO-dg) 69.00 (d. J = 6.7 Hz. 1H). 8.58-8.53 (m. 2H). 8.53 (d. J = 1.5 Hz. 1H). 8.23 (dd, J = 
8.7, 1 .7 Hz. 1H), 8.04 (d. J = 8.7 Hz. 1H), 7.71 (dt. J = 7.9. 1.9 Hz. 1H). 7.35-7.15 (m, 7H). 5.52 (m. 1H). 5.24 {s. 
2H). 4.52. 4.48 (ABq, J = 16.9 Hz. 2H), 3.93 {s. 3H). 3.32-3.26 (m. 1H). 2.97 (dd. J = 14.1. 8.6 Hz, 1H) 
IR (KBr) 3275. 3000. 2925. 1710, 1655. 1605. 1525 cttt'* 
MS (SIMS, positive) m/z 553 (MK*") 

Compound of Example 64 

2-[5-amino-6-oxo-2-(3-pyridyl)-1.6-dihydro-1i>yrimidinyl]-N-[1-[[5-(ethoxycarto 
nyl ethyl]acetamide 

[0178] 

mp 148-152*»C 

^H-NMR (500 MHz, DMSO-dg) 69.00 (d. J = 6.8 Hz. 1H). 8.59-8.50 (m, 3H). 8.23 (dd, J = 8.7, 1.6 Hz. 1H), 8.04 (d. 

J = 8,7 Hz. 1 H). 7.71 (dt, J = 8.0. 1.9 Hz. 1H). 7.35-7.16 (m. 7H). 5.52 (m. 1 H), 5.24 (s. 2H), 4.54 (d, J = 17.0 Hz, 

1H). 4.47 (d, J = 17.0 Hz. 1H). 4.39 (q, J = 7.1 Hz. 2H), 3.30 (dd. J = 14.1, 4,8 Hz. 1H). 2.96 (dd. J = 14.1. 8.7 Hz 

1H). 1.38(t. J = 7.1 Hz. 3H) 

IR (KBr) 3400. 3300, 1710. 1655. 1605. 1525 cm-1 

MS (SIMS, positive) m/z 567 (MH*) 

Compound of Example 71 

2-[5-benzyloxycart)onylamino-6-oxo-2-(3-pyridyt)-1 .6-dihydro-1 -pyrimidinyf]-N- 
[0179] [1 -[(oxazolo[4,5-b]pyridin-2-yl)cart>onyO-2-phenylethyl]acetamide 
mp 190-195**C 

^H-NMR (300 MHz. DMSO-dg) 69.08 (d. J = 6.8 Hz. 1H), 8.93 (s. 1H). 8.75 (dd, J = 4.7. 1.4 Hz. 1H), 8.63-8.58 (m. 
2H). 8.44 (s. 1 H), 8.41 (dd. J = 8.4. 1 .4 Hz. 1H), 7.77 (dt. J = 8.0. 1.9 Hz. 1 H). 7.69 (dd. J = 8.4. 4.7 Hz. 1H). 7.47- 
7.17 (m, 11H). 5.49 (m. 1H). 5,18 (s. 2H). 4.56 (d. J = 16.9 Hz. 1H), 4.49 (d. J = 16.9 Hz, TH). 3.33 (m. 1H). 2.97 
(dd.J = 14.0. 8.7 Hz. 1H) 

IR (KBr) 3380. 3280. 1720, 1655, 1600. 1510 cm"'' 
MS (SIMS, positive) m/z 630 (MH*) 

C mpound of Example 72 

2-[5-amino-6-oxo-2-(3-pyridyl)-1 .6-clihydro-1 -pyrimidinyl]-N-[1 -[(oxazoIo[4.5-b]pyridin-2-yl)carbonyI]-2-phenyle- 
thyQacetamide 

[0180] 

^ H-NMR (300 MHz. DMSO-dg) 69.03 (d, J = 6.7 Hz, 1H), 8.76 (dd, J = 4.7. 1 .4 Hz. 1 H). 8.57-8.50 (m, 2H), 8.42 (dd, 
J = 8.4. 1.4 Hz, 1H), 7.72-7.65 (m, 2H), 7.32-7.17(m. 7H), 5.48 (m. 1H). 5.23 (s. 2H). 4.53 (d. J = 16.8 Hz, 1H), 
4.45 (d. J = 16.8 Hz, 1H). 3.33 (m. 1H). 2.98 (dd. J = 14.0, 8.6 Hz, 1H) 
!R (KBr) 3350. 1710. 1655, 1605. 1525 cm*^ 
MS (SIMS, positive) m/z 496 (MH*) 
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Compound of Example 73 

2-[5-benzyloxycarbonylamino-6-oxo-2-{4-pyridyl)-1 .B-dihydro-1 -pyrimidinyri-N-[1 -[[5-(methoxycarbonyl)benzoxazol-2- 
yl]carbonyl]-2-phenyiethyl]acetamide 

10181] 

^H-NMR (300 MHz. DMSO-dg) S9.05 (d. J = 6.8 Hz, 1H). 8.96 (s, 1H). 8.61 (dd. J « 4.5. 1.5 Hz. 2H), 8.53 (d. J = 
1 5 Hz. 1H), 8.44 (s. 1H). 8.23 (dd. J = 8.7. 1.6 Hz. 1H). 8.04 (d. J = 8.7 Hz. 1H). 7.48-7.14 (m. 12H). 5.56 (m. 1H). 
5.18 (s. 2H). 4.50 (m. 2H). 3.92 (s. 3H). 3.38-3.23 (m. 1H). 2.96 (dd. J « 14.1. 8.8 Hz. 1H) 
IR (KBr) 3275. 3025. 2925. 1720. 1660. 1595. 1510 cm*^ 
MS (SIMS, positive) m/z 687 (MH*) 

C mpound of Example 74 

2-[5-amino-6-oxo-2-(4-pyridyl)-1 ,6-dihydro-1 -pyrimidinyO-N-[1 -[[5-(methoxycartx)nyl)benzoxazol-2-yi]cartx)nyn-2-phe- 
nylethyl]acetamide 

[0182] 

mp 238-240*»C 

iH-NMR (500 MHz, DMSO-dg) 59.02 (d. J = 6.7 Hz. 1H). 8.57-8.50 (m, 3H). 8.24 (dd. J = 8.7. 1.6 Hz. 1H). 8.05 (d. 
J = 8.7 Hz. 1H). 7.35-7.18 (m, 8H). 5.56 (m. 1H). 5.31 (brs. 2H). 4.48 (m. 2H). 3.93 (s. 3H). 3.38-3.29 (m, 1H). 2.97 
(dd.J = 14.1.8.7 Hz. 1H) 

IR (KBr) 3275. 3025. 2950, 1710. 1655. 1610. 1590. 1530 otT^ 
MS (SIMS, positive) m/z 553 (MH+) 

Compound of Example 76 

2-[5-amino-2-(3-f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyO-N-[1 -[[5-(methoxycarbonyl)benzoxazol-2-yi]carbonyl]-2- 
phenylethyfjacetamide 

[0183] 

mp 194.5-1 96°C 

iH-NMR (300 MHz. DMSO-de) 5 899 (d. J = 6.7 Hz. 1H). 8.51 (d. J = 1.6 Hz. 1H). 8.23 (dd. J = 8.7. 1.6 Hz. 1H). 
8 04 (d J = 87 Hz. 1H). 7.40-711 (m. 10H). 5.53 (m. 1H). 5.19 (brs. 2H). 4.52 (d, J = 17.2 Hz. 1H). 4.46 (d, J = 
17.2 Hz, 1H). 3.93 (s. 3H). 3.31 (dd. J = 14.0. 4.7 Hz. 1H). 2.98 (dd. J = 14.0. 8.8 Hz. 1H) 
!R (KBr) 3450. 3350. 3080. 2960, 1720. 1675. 1660. 1610, 1585. 1530 cm-*" 
MS (APCi. positive) nVz 570 (MH*) 

Compound of Example 78 

2-[5-amino-2-(3-chiorophenyi)-6-oxo-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -[[5-(methoxycait)onyl)benzoxazol-2-yOcarbonyl]- 
2-phenyiethyl]acetamide 

[0184] 

mp 197-199*0 

^H-NMR (300 MHz. DMSO-dg) S 9.00 (d. J = 6.8 Hz, 1H). 8.51 (d. J = 1.6 Hz. 1H). 8.23 (dd. J = 8.7. 1.6 Hz. 1H). 
8 04 (d J = 87 Hz. 1H). 7.48-716 (m. 10H). 5.53 (m. 1H). 5.21 (brs. 2H). 4.53 (d. J = 16.8 Hz. 1H). 4.45 (d. J = 
16.8 Hz. 1H). 3.93 (s. 3H). 3.30 (dd. J = 14.1 . 4.9 Hz. 1H). 2.99 (dd. J = 14.1 . 8.7 Hz. 1H) 
IR (KBr) 3420. 3280. 3080. 3020. 2950. 1720. 1675. 1660. 1610. 1565. 1530 cm"^ 
MS (APCI. positive) m/z 586 (MH*) 
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Compound of Example 80 



2-[5-amino-2-(3-nitrophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyO-N-[1 -I[5-{methoxycarbonyl)ben20xazol-2-yI)carbonyll-2- 
phenylethyljacetamide np 202-203.5°C 

[0185] 

^H-NMR (300 MHz, DMSO^) 6 9.00 (d. J = 6.9 Hz. 1H). 8.50 (d. J = 1.4 Hz. 1H). 8.22 (dd. J « 8 7 1 4 Hz 1H) 

8.21 (brs. 2H). 8.03 (d. J = 8.7 Hz. 1H). 7.78 (d. J = 7.8 Hz. 1H). 7.61 (t. J = 7.8 Hz. 1H). 7.32 (s. 1H). 7.28-7 13 (m* 

5H). 5.53 (m 1H). 5.29 (brs. 2H). 4.57 (d. J = 16.5 Hz. 1H). 4.51 (d, J = 16.5 Hz. 1H). 3.93 (s, 3H). 3.29 (dd J = 

14.0, 4.8 Hz. 1H). 2.94 (dd. J = 14.0. 8.7 Hz. 1H) 

IR (KBr) 3470, 3350, 3080. 2960. 1720. 1665. 1605. 1530. cm*"" 

MS (APCI. positive) m/z 597 (MH*) 

Compound of Example 82 



2-[5-amino-2-(4K:hlorophenyl)-6K3xo-1.6<iihydro-1-pyrimkiinyO-N-[1-[[5-(eth^^ 
ph nylethyl]acetamide 



[0186] 

^H-NMR (300 MHz. DMSO-dg) S 9.02 (d. J = 6.7 Hz. 1H). 8.52 (d. J = 1.4 Hz, 1H). 8.25 (d, J = 8 7 1 4 Hz 1H) 
8.06 (d, J = 8.7 Hz. 1H). 7.31-7.18 (m, 10H). 5.48 (m. 1H), 5,19 (brs. 2H). 4.48 (d, J = 16.6 Hz, 1H) 4 39 (d J - 
16.6 Hz. 1H). 4,37 (q. J = 7.1 Hz, 2H). 3.33 (dd. J = 14.0. 4.3 Hz. 1H). 2,97 (dd. J = 14.0. 8.9 Hz 1H) 1 37 (t J - 
7.1 Hz. 3H) ^ 

IR (KBr) 3380. 3280. 3040. 1715. 1660. 1605. 1550. 1520. cm*^ 
MS (SIMS, positive) m/z 600 (MH*) 



Compound of Example 84 

2-[5-amino-2-(3-chiorophenyl)-6-oxo-1 ,6^ihydro-1 -pyrimtdinyO-N-[1 -[[5-(ethoxycarbonyl)benzoxazol-2-yncarbonyi]-2- 
phenyiethyljacetamide 

[0187] 



mp 235-237*0 

^H-NMR (300 MHz, DMSO-de) 5 8.99 (d. J = 6.4 Hz, IH). 8.51 (d, J = 1.5 Hz. 1H). 8.23 (dd. J = 8.7 1 5 Hz 1H) 
8.04 (d. J = a7 Hz. 1H), 7.46-7.16 (m. 10H). 5.51 (m. IH). 5.20 (brs. 2H). 4.52 (d. J = 16.7 Hz. IH). 4 45 (d J = 
16.7 Hz. IH). 4.39 (q. J = 7.1 Hz. 2H). 3.30 (dd. J = 14.0. 5.0 Hz, IH). 2.98 (dd. J = 14.0. 8.6 Hz. IH) 1 37 (L J = 
7.1 Hz. 3H). ^ 

IR (KBr) 3400. 3250. 3040. 2960, 1720. 1710. 1675. 1650. 1610. 1585. 1560. 1530 cm'^ 
MS (APCI. positive) m/i 600 (MH*) 

Compound of Example 86 

2-[5-amino-2-(3-methoxyphenyl)-6-oxo-1 .6<lihydro-1 -pyrimidinyi]-N-[1 -[(benzoxazol-2-yl)carbonyl]-2-phenyle- 
thytjacetamide 



[0188] 



mp 167-171»C 

^H-NMR (300 MHz. DMSO-de) 5 8.92 (d. J = 6.8 Hz. IH). 8.01 (d. J « 8.0 Hz. IH). 7.91(d. J « 8.0 Hz 1 H) 7 66 (t 
J = 8.0 Hz. IH). 7.56 (t. J = 8.0 Hz. IH). 7,30-7.15 (m. 7H). 6.98-6.92 (m. 2H). 6.85 (d. J = 7.6 Hz. IH) 5 57 (m' 
IH). 5.13 (brs. 2H). 4.49 (d. J = 16.6 Hz. IH). 4.43 (d. J = 16.6 Hz. 1H). 3.68 (s. 3H). 3.27 (dd. J = 14.0 9 0 Hz' 
IH). 2.99 (dd. 14.1.8.6 Hz. IH) 

IR (KBr) 3450, 3300, 3080. 3030. 2970. 1715. 1660, 1605, 1580, ISSO-cm"^ 
MS (APCI, positive) m/z 524 (MH*) 
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C mpound of Example 88 

2-[5-amino-2-(3-methoxyphenyl).6-oxo-1 .6KJihydro-1 ^yrimidinyl]-N.[1 ^[5-{methoxycarbony!)ben20xazol.2-yqcartx)- 
nyl]-2-phenylethyl]acetamide 

[0189] 

TJ-nS^P^^^^^^^ DMSOKie) 5 8.97 (d. J = 6.7 Hz. 1H). 8.51 (d, J = 1.6 Hz. 1 H) 8.23 J = 8^7. 1.6 
8 04 (d J = 8 7 Hz. 1H), 7.31-7.14 (m. 7H). 6.98-6.83 (m. 3H). 5.54 (m. 1H). 5.13 (brs, 2H). 4.50 (d. J =16.6 Hz. 
?H) AM (d J = 16.6 HZ, 1 H). 3.93 (S. 3H). 3.69 (S. 3H). 3.30 (dd. J « 14.2. 5.3 Hz. 1H). 3.00 (dd. J . 14.2. 8.4 Hz. 

1H) 1 
IR (KBr) 3450, 3320. 3060. 3020. 2940. 1715. 1660. 1605. 1530 cm" 

MS (APCI. positive) m/z 582 (MH*) 
Compound of Example 90 

2-t5-amino-2-{3-methaxyphenyl)-6-oxo-1.6-dihydro-1i)yrimkjinyl]-N-[1^ 
2-phenylethyl]acetamide 

[0190] 

'S.nS.\?00^^^^ DMSOKle) 5 8.96 (d. J = 6.9 Hz. 1H). 8.51 (d. J = .^-^ Hz^^) 8.^ (^^^ = 8.7^ 1^6 Hz. 1 ^J. 
8 04 fd J = 8 7 Hz 1H). 7.30-7.15 (m. 7H). 6.97-6.90 (m. 2H). 6.86 (d. J = 7.6 Hz. 1H). 5.53 (m. 1H). 5.12 (brs 2H), 
A% Id J = 16.rHz. 1H). 4.44 (d. J = 16 6 Hz. 1H). 4.39 (q. J = 7.1 Hz. 2H). 3.69 (s. 3H). 3.30 (dd. J = 14.2. 4.8 
Hz 1H). 2.99 (dd. J = 14.1. 8.6 Hz. 1H). 1.37 (t J « 7.0 Hz. 3H) 
IR (KBr) 3450. 3250. 3050. 2950, 1720. 1660. 1600. 1580, 1530 cm*^ 
MS (APCI. positive) m/z 596 (MH+) 

Compound of Example 92 

2-{5.amino^-oxo-2-pheny|.1 .6-diyhdro-l i5yrimidinyO-N-[1-[[5-(metho^ 
thyQacetamide 

[0191] 

ZmnlzOOtAHz, DMSOKle) 6 8.95 (d. J = 6.6 Hz. 1H), 8.51 (d. J = 1.5 Hz 1H). 8 24 (dd J = 8^ ^z 7. 
805 (d J = 8.7 Hz. 1H). 7.41-7.16 (m. 11H), 5.53 (m. 1H). 5.11 (brs. 2H). 4.49 (d. J = 16.7 Hz. 1H). 4.42 (d. J - 
16 7 H^. IN). 3.93 (S. 3H). 3.31 (dd. J = 14.0. 4.9 Hz. 1H), 2.98 (dd. J = 14.0. 8.7 Hz. 1H) 
IR (KBr) 3400. 3280. 3040. 2940. 1715. 1675. 1650. 1610. 1585. 1530 cm* 

Compound of Example 93 

2-[5-amino-2.(3-aminophenyl)-6-oxo-1 .6<lihydrch1 .pyrimidinyn-N.[1 .[[5-(methoxycaft)onyl)benzoxazol-2-yOcarbonyO- 
2-phenyiethyi]acetamide 

[0192] 

ZmR{lll^^^^^ DMSO^le) 5 8.92 (d. J = 6.6 Hz. 1H). 8.52 (d. J = 1.6 Hz. 1H). 8.23 (dd, J = 8-7. 1-6 Hz. 11^ 
804m J-87HZ 1H) 7 31-7.13 (m,6H).6.87(t. J =7.6 Hz, IH). 6.65-6.50 (m.2H). 6.37 (d, J = 7.6 Hz, 1H). 5.56 
ir^m^^^^ 5:03 (brs. 4.51 (d. i = 16.6 Hz. 1H), 4.44 (d. J = 16,6 Hz, IH), 3.93 (s. 3H). 3.30 (dd. 

55 J = 14.1 . 4.6 Hz. IH), 3.03 (dd. J = 14.1. 8.4 Hz. IH) 

IR (KBr) 3400. 3340. 3050. 3010. 2940, 1715. 1655. 1600, 1530 cm' 
MS (APCI. positive) mfe 567 (MH*) 



30 



35 



40 



45 
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C mpound of Example 94 

2-[5-acetamide-2K4.fIuorophenyl)-6-oxo-1.6<lihydro-1i3yrimidinyO-N-[1-[(ben20^^^ 

thyl]acetamide /j k j 

[0193] 

mp 254-256*»C 

^H-NMR (300 MHz. DMS0<l6) 6 9.50 (s. 1H). 9.02 (d. J = 6.9 Hz. 1H), 8.77 (s. 1H). 8.01 (d, J = 8 0 Hz 1H) 7 92 
(d. J = 8.0 Hz. 1H). 7.67 (t . J = 8.0 Hz. IN). 7.56 (t. J =8.0 Hz. 1H). 7.43 (dd. J = 8.8. 5.5 Hz. 2H). 7.30-7 12 (m 
7H). 5.57 (m. 1H). 4.55 (d. J = 16.7 Hz. 1H). 4.45 (d. J = 16.7 Hz. 1H). 3.31 (dd. J = 14.1. 4.7 Hz. 1H) 2 96 (dd J 
= 14.1. 8.9 Hz, 1H). 2.13 (S.3H) ' ^ ' 

IR (KBr) 3470. 3360. 3080. 1695. 1655. 1605. 1530. 1500 cm '' 

Exp rimental Example 1 : Inhibitory activity of the inventive compound on human heart chymase 

[01 94] The effectiveness of the inhibitory activity of compound (I) and compound (XXVI) of the present invention was 
vatuated based on the inhtoitory activity on amidase activity of human heart chymase, which was detennined as in the 
following. 

[0195] The inhibitory activity was quantitatively determined through variation in fractional residual activity of the 
enzyme caused by the inventive compound in defined serial concentration (<xl. <xio, <xi00-fold equivalents) relative 
to 5 nM chymase in the presence of synthetic substrate, sucdnyl-alanyl-alanyl-prolyl-phenylalanine-p-nitroanilide (final 
concentration 2.5 mM). The inhibitory effect was analyzed by least square regression of Easson-Stedman plot (Proc 
Roy Soc. B. 1936. 121. p. 141) utilizing bimolecular equflibrium reaction linearization formula. The inhibitory activity 
was evaluated by the apparent inhibitory constant (Kiapp) obtained by this analysis and inhibitory constant (Ki) calcu- 
lated from final substrate concentration in the reaction mixture and Km values separately determined With regard to 
the quantiitative determination of initial rate of the enzyme reaction, the amount of p-nitroaniline produced by hydrolysis 
of the substrate was spectrophotometrically detected in terms of an inaeased absorbance which was obtained by sub- 
tracting absorbance at 650 nm wavelength from the absorbance at 405 nm. The chymase inhibitory activity of the com- 
pound of the present invention was calculated as ratio of residual activity in the presence of inhibitor relative to enzyme 
activity in the absence of inhibitor, and incorporation of the determination values was completed at a level less than ini- 
tial rate guarantee absorbance at a concentration of the substrate used for the enzyme, after which analysis was per- 
termed. 

[0196] The reaction mixture consisted of a buffer (pH 7.5. 140 ni) of Tris-HCI (100 mM)- KCI (2 M). the inventive com- 
pound dissolved in 20 mI of 10% dimethyl sulfoxide (DMSO). substrate dissolved in 20 jil of DMSO, and 20 ul of chy- 
mase, thus amounting to 200 fil in total. 

[0197] Stating with the absorbance immediately alter addition of the enzyme, increases in absorbance were recorded 
as a progressive curve taken precisely at equal time intervals 

[0198] From the above data, the difference between absorbances at completion of the reaction and immediately after 
edrtion was used to quantitatively determine the residual activity of the sample added with the Inhibitor relative to a con- 
trol wherein the inhibitor was not added. Alternatively, reaction rates of the control and the sanple added with the inhib- 
itor were calculated for certain time period (s 20 min) with successive shift (every 10 to 30 minutes) of the period and 
the residual activity ratio was quantitatively determined and analyzed from the respective reaction rates averaged 
tiTfough the entire reaction time. 

[0199] The inhibitory activity against human leukocyte elastase was determined using N-methoxysucdnyl-aianyl-ala- 
nyl-prolyl-valine-p-nitroanilide as a substrate and 0.1 M Tris-HCI (pH 8.0) containing 20 mM CaCIa and 0.1% Tween 80 
as a txiffer. wherein other compositions and method were the same as above. 

[0200] The results of human heart chymase inhbitory activity test of representative compound (I) and corrpound 
(XXVI) of the present invention are shown in Table 10, 



Table 10 



Example No. 


Ki{^M) 


3 


1.30 


5 


0.076 


7 


0.056 



EP 0 940 400 A1 

Table 10 (continued) 



10 



15 



20 



30 



Example No. 


Ki(pM) 


9 


1.84 


15 


0.183 


17 


0.130 


21 


0.111 


23 


0.048 


26 


0.093 


31 


0.016 


40 


0.990 


44 


0.002 


45 


0.024 


53 


0.066 


55 


0.059 


58 


0.012 


64 


0.045 


72 


0.074 


73 


0.059 


80 


0.042 


88 


0.005 


93 


0.006 


94 


0.058 



35 



[02011 On the other hand, the inhibitory activity against human leukocyte elastase was >^0^ \iM for every compound. 
[0202] From the above results, it is evident that the compound (I) and compound (XXVI) of the present invention does 
not inhibit human leukocyte elastase at all. but strongly inhibits human heart chymase. 



40 



45 



50 



Formulation Example 1 : tablet 

( 1 ) Compovmd (I) of the present invention 

(2) Pine partide No, 209 for direct pounding (Fuji Kagaku) 

Magnesium aluniinate metasQicate 20% 
Com starch 30% 
Lactose 50% 
{ 3 ) Crystalline cellulose 

( 4 ) Calcium caiboKyimethyicellulose 

(5) Magnesium stearate 



10 mg 
46,6 mg 



24.0 mg 
4.0 mg 
0.4 n^ 



55 



[0204] (1). (3) and (4) wer respectively passed through a 100 mesh sieve in advance. The obtained (1). (3) and (4) 
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and (2) were respectively dried to a certain water content and mixed at the above-mentioned weight ratios in a mixer 
(5) was added to the homogeneous powder mixture and mixed for a short time (30 seconds) and the mixed powder was 
compressed (pounder: 6.3 mm(|>. 6.0 mmR) to give tablets weighing 85 mg per tablet. 

^^^fSL "^^ "^^^ ^ ^""^ ^9ent (eg., polyvinyl acetal diethjdamino acetate) 

or edtole colorant, as necessary. ^ 

Formulation Example 2 : capsule 
[0206] 



L 



(1) Compound (I) of the present invention 

(2) Lactose 

(3) Magnesium stearate 



i 



50g 
935 g 
15g 



[0207] The above-mentioned ingredients were weighed respectively and mixed homogeneously. The mixed oowder 
was packed in hard gelatin capsules by 200 mg per capsule. 

Formulation Example 3 : injection 



[0208] 



(1) Hydrochloride of compound (I) of the present invention 

(2) Sucrose 

(3) Physiological saline 



5 mg 
100 mg 
10 ml 



[0209] A mixture of the above-mentioned ingredients was filtered through a membrane filter, again sterilized by filtra- 
tion and the filtrate was aseptically dispensed into viala Nitrogen gas was filed and the viais were sealed to dve intra- 
venous injection. ^ 

[021 0] The heterocyclic amide compound and pharmacologically acceptable salt thereof of the preserrt invention have 
supenor inhibitory activity against chymase groups in mammals inclusive of human and can be administered oraily or 

and can be used for the prophylaxis and treatment of var- 
ious diseases caused by chymase, such as those caused by angiotensin II. 

[0211] The present invention is based on patent application Nos. 284471/1996 and 1941 06/1 997 filed in Japan the 
contents of which are incorporated hereinto by reference. ' 

Claims 

1 . A heta-ocyclic amide compound of the formula (I) 



RHN 




(I) 
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wherein 
R 



and R^ 



M 

Y 
Z 



is a hydrogen atom. ^kyl. -CHO. ^HH,. -^n\ 7^;- rS?^^"^^-;^^?^^^ 
-CONR^^'. -C0NHS02R\ -OOSR\ -COCOR^. -CX)C00R2 -ODNHCOOR^. 
IcOCONRSR* -CSXR\ -SOaWR^.-SOaNRiR^' or -SO2E wherein and R^'may bathe 
same or different and each is independently alkyl. cydoalkyl^ydoalMalkyl. atyl. ^y^^^^'^^' 
S^l heleroarylalkyl. heterocyde or heterocydic aM. R^ and may be the «irne or drffer- 
^ an^each isixlependently a hydrogen atom, alkyl or arylalkyl. -^"^"^ "Z,^ 
Smbination fom, a heterocyde. X is a single bond. -NH-. -0_ or -S-. W is a single bond. 

_NH NHCO-. -NHCOO-or -NHCONH-. and E is a hydroxyl group or amino; 

may be the same or different and ea* is indeperxlently hydrogen atom or alkyl. °^ j* " • " 
and R^ is aryl. arylalkyl. arylalkenyl. heteroaryl. heteroarylalkyi or heteroarylalkenyl and the rest 

is hydrogen atom; e ■ vi 

is a carbon atom or nitrogen atom, provided that when M is a nitrogen atom. R is void; 

is cycloalkyi, aryl or heteroaryl; 
is a group of the formula (i) 




18 



formula (i 




.8 



(2) 



formula (iiQ 




>8 



m 



wherein and R^ may be the same or different and each is independently »Vdrogen atom.^^kyl. 
aryl. arylalkyl. heteroaryl. heteroarylalkyi. halogen Irifluoromethyl c^na 'lio: 
!!!1hS0,R«. -0R^°. -COOR^o. -CX)NHS02R1° or -CONR^OR^' .herein R« arKl Rj° 
may be the same or different and eadi is independently hydrogen atom. aJM. cqroloalkyl 
cydoalkylalkyl. aryl. arylalkyl. heteroaryl. heteroarylalkyi or WluoromethJ or « J^y"" 
Smbination fom, heterocyde. A is -0-. -S-or -NR^^-wherein R« '^^^'^^^^^ 
alkyl. cydoalkyi or cydoalkylalkyl. and a. b. c and d are eadi a carbon atom or one of them is a 
nitrogen atom and the rest is a carbon atom; and 
n isOorV 

wherein of the above-mentioned groups, alkyl. cydoalkyi. cydoalkylalkyl. aryl. arylalkyl. arytelte^. heteroaryl. 
Sler^;ySlM. heteroarylalkenyl. heterocyde and heterocydic alkyl ead) opt«nally has a substrtuent. 
or a pharmacologically acceptable salt thereof. 
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The heterocyclic amide compound of claim 1. wherein, in the formula (!) Y is an optionally substituted arvl or a 
phamriacotogically acceptable salt thereof. * 

The heterocyclic amide compound of daim 1 or claim 2. wherein, in the fonnula (1). 2 is a group of the formula (\\ 
or a pharmacologically acceptable salt th«-eof. w y h eiurmuiavi,. 

The heterocyclic amide compound of any of claim 1 to claim 3. wherein, In the formula (I), one of and is 
optionally substituted aryl and the rest is hydrogen atom, provided that when M is a nitrogen atom R^ is void or a 
phannacologically acceptable salt thereof. ' ' 

A conrpound of the formula (111) 

.6 



^R^ 



RHN 



(CHj)n-Y 
Z 




(H) 



wherein 



R^, R® and 



M 

Y 
2 



is a hydrogen atom, alkyl. — CHO, — CONHg. -COR\ -COOR\ — CONHOR^ — CONHR^ 
-CONR^R^' -CONHSOaR^ ^0SR\ -^OCOR^. -COCOOR2 -CONHCOORs' 
-COCONR3r4. -CSXRi . -SO2WRI . -SOsNR^R^' or ^SOzE wherein R^ and R^' may be the 
same or different and each is independently alkyl. cydoalkyl. cydoalkylalkyl. aryl. arylaikyl heter- 
oaryl. h^eroarylalkyl. heterocycle or heterocyclic alkyl. R^. R^ and R^ may be the same or differ- 
ent and each is independently a hydrogen atom, alkyl or arylaikyl. or — NR^R^ may in 
combination form a heterocyde. X is a single bond. -NH— . -O— or ^S—. W is a single bond 
_NH— , -NHCO— , ^HCOO— or -NHCONH-. and E is a hydroxyl group or amino; 
may be the same or different and each is independently hydrogen atom or alkyl, or one of R^ R^ 
and R is aryl. arylaikyl, arylalkenyl, heteroaryi. heteroarylalkyi or heteroarylalkenyl and the rest 
is hydrogen atom; 

is a cart>on atom or nitrogen atom, provided that when M is a nitrogen atom. R^ is void- 
is cydoalkyl. aryl or heteroaryi; 
is a group of the fonmula (i) 




.8 



formula (ii) 




(ii) 



or formula (iii) 



EP 0 940 400 A1 




,8 



m 



wherein and may be the same or different and each is independently hydrogen atom, alkyl. 
aryl. arylalkyl. heteroaryl. heteroarylalkyl. halogen, trifluoromethyl cyrana nitra — NR R . 
-WHSOzR^o -ORio -COOR^° -CONHSOaR^" or -C0NR^°R'°' wherein R^" and R^° 
may be the same or different and each is independently hydrogen atom, alkyl. cjreloalkyl. 
cycloalMalkyl. aryl. arylalkyl. heteroaryl. heteroarylall^ or trifluoromethyl. a -MR R may in 
combination fomi heterocyde. A is -0-. -S-or -NR^^- wherein R^^ -.s a hydrogen atom, 
alkyl. cycloalkyi or cydoalkylalkyl. and a. b. c and d are each a carbon atom or one of them is a 
nitrogen atom and the rest is a cartjon atom; and 
n isOorl. 

wherein of the above-mentioned groups, alkyl. cycloalkyi. cydoalkylalkyl. aryl. arylalkyl. arylalkenyl. heteroaryl. 
heterowylalkyl. heteroarylalkenyl. heterocyde and heterocyclic alkyl each optionally has a substiluent. 
or a pharmacologically acceptable salt thereof. 

6. A compound of the formula (XXVI) 



RHN 




pocvi) 



R is a hydrogen atom, alkyl. -CHO. -CONH2. -COR\ -CO0R\ -CONHOR\ -CONHg. 

^ioN?R^\ -cbNHS02R\ -C0SR\ -COCXJR^. -COCOOR^. -CONHCOOR^. 
_C0C0NR3r*. _csXR\ -S02WR\ — SOaNR^R^' or — SOjE 

wherein R^ and R^' may be the same or dtfferert and each is independently alkyl. cycloalkyi 
cydoalkylalkyl, aryl. arylalkyl. heteroaryl, heteroarylalkyl. heterocyde or heterocydic alkyl. R . R 
and R* may be the same or dffferent and each is independently a hydrogen atom, alkyl or aryla- 
lkyl or — WR^R* may in combination form a heterocyde. X is a single bond. — NH— . — O— or 
-S-. W is a single bond. -NH-. -NHCO-. -WHCOO— or -NHCONH— . and E is a 

hydroxyl group or amino; , , _*c>s q6 

r5 r6 and R^ may be the same or different and each is independently hydrogen atom or alkyl, or one of R . R 

and R' is aryl. arylaH<yl. arylalkenyl. heteroaryl. heteroarylalkyl or heteroarylalkenyl and the rest 

is hydrogen atom; , . 

M is a carbon atom or nitrogen atom, provided thatwhen Mis a nitrogen atom. R is void; 

Y is cycloalkyi. aryl or heteroaryl; and 

n isOorV 

wherein of the above^nentioned groups, alkyl. cycloalkyi. cydoalkylalkyl, aryl. arylalkyl. arylalkenyl. heteroaryl. 
heteroarylalkyl. heteroarylalkenyl. heterocyde and heterocydic alkyl eadi optionally has a substituent. 
or a pharmacologically acceptable salt thereof. 

7 A pharmaceutical composition comprising a heterocydic amide compound of any of daims 1 to 4 and daim 6 or a 
pharmacologically acceptable salt thereof, and a pharmacologically acceptable canner. 
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The pharmaceutical composition of daim 7, which 
is a chymase inhibitor. 
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